OFFICIAL GUIDE TO THE LECHMERE 
INTERNATIONAL SIGHT AND SOUND _ 
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SIGHT AND SOUND SHOW 


‘Hynes Auditorium, 900 Boylston Street, Boston 


Oct. 11, 12, 


LOOK, LISTEN! HEAR THE 
LECHMERE’S INTER- 


- 


NATIONAL SIGHT SOUND SHOW 


Another gathering of greats you won't want to miss! All the newest in 

high-sounding stereo at low-sounding prices. Just a small preview of 

wide, wide selection of exciting new stereo equipment you ‘ll see at the 
show. 


Priced Lechmere’s 


-drive multipie 


-*-Duat “1249 Automatic Turntable 
— A first for Dual! This is a belt- 
Play model, com- 
plete with Pickering cartridge, 


Way 


@ KENWOOD 


Kenwood KR-9400 Receiver — 


120 watts per channel, 


Priced Lechmere’s | 
Wa 


20Hz- 


base and dust cover. 


20Khz, 0.3% Thd. A monster! 


AR-MST/1MINIATURE 


STANDARD TRANSDUCER 
4-DRIVE, 3-WAY. SYSTEM 


Priced 


99" 


Avid 105 Top-of-The-Line 
Speaker System — From New 
England’s fastest growing 
speaker company. 


Priced 


Lechmere 99 
Way ea 


AR-11 Speaker System — The 
finest ever produced by =00 
Priced 


Lechmere’ 995° 


AR-10 Speaker System — 

Same as AR-11 with patented 

environmental = 00 
Priced 


TEAC 


A-160 Tape Deck — Improved 
— of last year’s best sell- 


88 
749 


‘Lechmere’ 395° Lechmere 9 5 885 
Way Way 


A-360S Tape 


TEAC 


Deck — The au- 
diophile’s choice! This year — 
better than ever. 


Priced 


Lechmere’ gam 


Ant 


IaMPIRE 


New At Lechmere Audio — 
The Dynamic “XL” Series 
Cartridges From Empire 


PIONEER 

Pioneer CTF-2121 Front-load- rare NOW 

ing Cassette Deck — A price Reg. Price 

breakthrough in its class! XL16/110 29.95 12.88 

echmere’s 

Way XL15/31E 69.95 32.88 

XL15/41E 89.95 42.88 
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Sound Ideas 


Gread Quad Almighty! 

A Panel of Hi-Fi Heavies 
Is There Room 

For Electrostatics?/Clif Garboden 
So What Else Is New? 


Sound Advice 


What’s Watt?/Larry Collins 
So You Want 

To Buy a System/Victor Campos 
Oh, Hum/Stan Perlmutter 
Planned Obsolescence?/Herkimer Bell 
Reelin’ in the Ears/Jim Michmerhuizen 
How to Record 

In True Stereo/Steve Finelli 
Raising the Roof/Steve Finelli 
Unbecoming Attractions/Stan Perlmutter 
Solving the Mystery 

Of Acoustic Feedback/Peter W. Mitchell - 
Who Needs the Static?/Jim Brinton 
Warranties: 

Get It in Writing/Chuck Schneider 
Where to Get a Fix/Bill Politt 
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LUXMAN 
Ultimate High Fidelity .. 


See and Hear the Ultimate... 
at 


1105 Mass. Ave. 


Cambridge.» 8 


868-1080. 
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EG? 


The Lechmere Show 


Welcome to a wall of sight and sound 


-- The Lechmere International Sight and Sound Show, Sa- 


turday through Monday, October 11-13, will demonstrate to 
audio consumers the new maturity of the hi-fi business. After 
years of confusion about what four-channel system is best, the 
industry has virtually abandoned quad and decided to con- 
centrate on improving the sound of good old two-channel ster- 
eo. Leading the way in these improvements are the electron- 
ics manufacturers. At the Lechmere show, you will see new 
products from Pioneer, Technics, Kenwood and Sony. 

Industry movers are calling 1975-76 “the year of the turn- 
table,’ and at the show you will be able to visit the Technics, 

_B.I.C., Dual and Garrard booths for the very latest in platter- 
spinning methods. 

- Not to mention the latest in loudspeakers. Improved ver- 
sions of the BIC Venturi speakers will be featured at Lech- 
mere, in addition to new lines from such local manufacturers 
as Acoustic Research and KLH. 

And there’s more. Recorders from TEAC, Akai, Technics 
and Pioneer as well as tape improvements from Ampex, BASF 
and Scotch. Cartridges from Pickering and Empire. And com- 
pacts, headphones, portables and Citizens’ Band gear will al- 
so be featured. 

At the show you'll have an opportunity to chat with factory 


personnel about many of these improvements and new de- ' 


signs. You will also get a chance to visit television booths at 
the show and see what’s new in boob-tube technology. This 


. year, in addition to the latest portables and consoles, the new 


“zoom” models from Zenith and the Sony projection TV will 
be on display. 

_ Photography buffs, of course, can spend their time brows- 
ing through the ‘“‘Sight” areas of the show. There, they’ll dis- 
cover the most up-to-date methods in black & white and col- 


or developing, the latest in single-reflex cameras, the im- 
provements and additional features on existing models and 
the industry’s plans for the future. Experts from all the major 
camera manufacturers will be on hand to tell you how to get 
the sharpest, clearest pictures from your equipment. (For ex- 
ample, Joe DiMaggio, Nikon’s technical representative and a. 
nationally known lecturer-photographer, will discuss 35mm.) 
There will also be a trade-in center for your photo equipment 
at the show. You can bring your old camera and projectors 
with you and trade them in for the latest products or get a 
merchandise credit good for anything, at any time, at any 
Lechmere store. 

Of course, there will be a host of door prizes and drawings. 
Cameras, hi-fi components and accessories from both can be 
yours for the price of admission. There’s no obligation to buy 
anything (though most booths will be having special offers on 
equipment), and different prizes will be awarded every day. 
Admission is only a dollar and special half-price tickets are 
available in the audio, photo and TV departments of each 
Lechmere store. 
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. E.P.O.1. 15. Canon 29. Jensen Sound 50. Soundesign 
2. Alves Photo Service 16. Eumig (USA) Inc. Laboratories 51. Teac 
Braintree, Mass. 17. GAF 30. Kraco Enterprises, Inc. 52. Empire 
. Yashica Cameras 18. Beseler Photo 31. Automatic Radio Sales 53. Avid 
. Castle Films Mktg. Company Melrose, Mass. 54. Kenwood 
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. Dalite Screens 19. Unicolor 34. Panasonic 57. Pioneer Elect. ao se) 
. Tiffen Filters 20. Polaroid Land Cameras Technics 58. Dual. 
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. ITT Photolamp 23. Bell & Howell 41. O'Sullivan _ 63..General Electric Audio 
‘Magic flash, Electronic miva Compan 42. Emerson General. Electric Co;. 
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Ponder & Best 
Vivitar & Olympus 


. Magnavox — Odyssey 
28. Sanyo 


49. Acoustic Research 
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MUSIC 


Our 


KFREA LISTIC | 
for The Music-minded 


There's only one place you can find it... 


Shaek 


. 
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Victor Brociner 


Great Quad Almighty! Hi-Fi Panel 


Daniel von Recklinghausen 


Listening to eight of New England’s famous speakers 


This began, as most things at 
newspapers do, as a ‘‘What 
if... Two editors talk: 

“What are we going to do for 
this mammoth hi-fi supplement 
coming up?” 

“Well, you know this area is 
full of interesting, slightly weir- 
do, influential and famous 
speaker designers. More than 
anywhere else in the world, prob- 
ably. What if we got some toge- 
ther? They'd talk and talk.” 

“Very clever, but they’d prob- 
ably be too technical.” 

“Yeah, but probably lots of 
interesting stuff for the average: 
consumer mixed in. 

“Do you think they’d come?” 

“Hell, most of them used to 
work together at one place or an- 
other, so they’re probably either 
friends or enemies; in any case 
they're all competitors.” 

And so it went. Most were 
busy but interested; several 
looked forward to seeing the oth- 
ers after such a long time; few 
anticipated anything like axe- 
grinding or historical getting- 
even; some said they didn’t real- 
ly want to show up, ‘‘but if you 
get all the rest of the big hon- 
chos, then call me back and 
count me in, too. Wouldn’t want 
to be left out.” 

The dramatis personae, then 
— not a few of whom fit per- 
fectly the stereotype of the wild- 
eyed inventor: 

Henry Kloss, the imagina- 
tive, garrulous, now careful, now 
incoherent president of Advent, 
in Cambridge. Kloss co-founded 
Acoustic Research years ago, 
went on to found and become the 
first initial in KLH and is cur- 
rently best known for his work 


developing Advent’s large-size 
projection television, the Video- 
Beam. 

Roy Allison, president of Alli- 
son Acoustics, Natick. A _ re- 
served, scholarly, precise engi- 
neer and audio writer, Allison 
once worked for Acoustic Re- 
search as plant manager and di- 
rector of engineering. With his 
own company he has continued 
his innovative research into the 
interaction between speakers 
and rooms. 

Victor Campos began in this 
field in customer service at 
Acoustic Research. He moved to 
KLH to become manager of 
acoustic engineering and has re- 
cently returned to AR in mar- 
keting. A voluble, flamboyant, 
outspoken man, Campos also 


hosts WGBH-FM’s music/sonic_ 


spectacular, ‘“‘Adventures in 
Sound,”’ about which the most 
notable thing is — after the stun- 
ning second-generation classical 
master tapes Campos obtains 
from his friends in the recording 
industry — Campos’s thick New 
York accent, which makes How- 
ard Cosell sound like David 
Frost. 

Probably the youngest de- 
signer present was Win Burhoe, 
founder and now a director of 
Epicure Products (EPI) as well 
as president of his own Little 
Speaker Company in Waltham. 
Burhoe was formerly a techni- 
cian at AR and then KLH. 

The comparative elder of the 
panel, Victor Brociner is vice- 
president for engineering, stereo 
products, at the Avid Corpora- 
tion in Providence. A_ polite, 
dapper man, conservative in 
speech and philosophy, Broci- 


ner had his own amplifier com- 
pany in the mid-’50s, then went 
on to design speakers for H.H. 
Scott in Maynard. He chairs the 
IEEE (Institute of Electrical and 
Electronics Engineers) stand- 
ards committee that is working 
to develop loudspeaker specifi- 
cations and measurement pro- 
cedures for industry-wide adop- 
tion. 

Daniel von Recklinghausen 
is currently a consultant at 
KLH, designing a tweeter for 
their new series of speakers. Best 
known for his high-quality tuner 
design at H.H. Scott 10 years 
ago, von Recklinghausen speaks 
lucidly and precisely in a Kis- 
singer-like accent; he always 
brought the discussion, in best 
pedagogic fashion, back to bas- 
ics. 

Andy Petite, product man- 
ager at Advent, also joined the 
panel; he’s a former hi-fi sales- 
man and employee at KLH. 

Moderating (so to speak) this 
mish-mash of styles, accents and 
transducer ideologies were Pe- 
ter Mitchell and David Mo- 
ran. Scientist and audiophile 
Mitchell, an enormous, temper- 
ate, informed man, produces the 
audio show Shop Talk for 
WBUR, contributes to the Bos- 
ton Audio Society’s Speaker (an 
organization of which he once 
was president) and other pub- 
lications (among them, obvi- 
ously, the Phoenix.) Mitchell is 
also a freelance tape recordist 
and expertly captured this poly- 
phonic roundtable discussion. 
His assistance in editing it to 
manageable size was inval- 
uable. Moran is this paper’s 
managing editor and occasional 


Andy Petite 


arts writer; he has been a free- 
lance music (mostly classical) 
critie and remains an ardent 
audiophile. 


DM: Roy, you’ve come out with 
two loudspeakers in the last 
year. 

RA: Yes — essentially one loud- 
speaker. One is a smaller ver- 
sion of the other. The thing that 
justifies the existence of the 
speaker is that it is the first one 
outside of corner horns, as far as 
I know, to be designed to work in 
a specific position with respect to 
the room boundaries. I would say 
that their design doesn’t repre- 
sent the only way to do it, and 
that I expect that other people 
will be doing pretty much the 
same thing, or variations of it in 
the future; because it’s easy to 
do and it seems worthwhile. 
DM: And it’s been neglected? 
RA: Yes, what has been neg- 
lected is the effect of the room on 
the loudspeaker’s output. 

DM: Mr. Brociner, what are you 
up to? 

VB: Well, we feel that most of 
the real progress in loudspeaker 
design has been in terms of re- 
finement of well-known _prin- 
ciples and not radical develop- 
ment. It’s along those lines that 
our loudspeakers have devélop- 
ed — a thorough engineering job. 
DM: With an eye to producing 
well-known designs, executing 
them better, or less expensively 
— or with any particular new 
slant? 

VB: Well, primarily better, and 
with a great deal of emphasis on 


quality control, because it may 


not be a tremendous job to de- 
velop a good loudspeaker, but 
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_ it’s something else again to pro- 


duce it so that they’re all uni- 
form: and do what’ they re: 
posed to do. 

DM: Mr. von Recklinghausen, 
what’s new at KLH? 

DvR: New at KLH? Well, they 
have decided to produce a 
brand-new line after a number of 
years of living with a very fine 
line, which experienced, shall we 
say, distribution difficulties, and 
had also been designed for re- 


‘cording techniques as they had . 


existed before. There was a need 
for a new line, and’such a new 
line: has been developed. I am 
not the ‘on¢ that can take credit 
for these developments. My spe- 
cific effort in that was a part of 
the parent corporation to devel- 
op a new driver, a new tweeter, 
which was capable of more ex- 
tended frequency response than 
previous ones, and handling very 
high amounts of power which is 
essential in these days when bet- 
ter and better high frequency re- 
sponse is being recorded and the 
tendency is for people to play 

louder. 
DM: Part of the premise is that 
recordings have changed, and a 
new look is required, or wanted? 
DvR: That is the principal fac- 
tor. Recordings have changed 
. I think there have been 
some marked changes since the 
recording people started using 
high-quality microphones, mi- 
crophones that are in diameter 
perhaps 5/8 of an inch or there- 
abouts, rather than the larger 
ones which are all an inch and a 
half or two inches. The old Lon- 
don ffrr sound with a high fre- 
quency shelf has gone by the 
Continued on page 8 
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Panel 


Cointitused from page 7 
wayside for the more extended, 
more ‘modern sound. RCA is as 
good ‘a company to talk about in 
that réspect. They have improv- 
ed and so'have all the others 
I'm talking about aver- 
ages. 
VC: I don’t agree with what you 
said about the recording tech- 
niques at all. As far as recording 
technology improving, I violent- 
ly disagree. I*think it has “de- 
proved,” if anything. 
DM: OK. Win, what are you up 
to? 
WB: Mine is a small company 
with a big speaker. I’m trying to 
make it different from the EPI 
designs, which are supposed to 
have flat frequency response‘and 
wide bandwidth. In the Little 
speaker company, I’m trying to 
make a speaker which is more 
popular and also high in effi- 
ciency. 
DM: But the ones you’re talk- 
ing about have been popular; 
they’ve all sold well, wouldn’t 
you say? 
WB: Well, they have their share 
of the market, but I would say 
that 90 percent of the people who 
buy those would prefer the ones 
I’m designing now. 
DM: Okay, what is new, what 
are you offering? 
WB: High efficiency, along with 
Roy’s techniques of avoiding 
room standing waves, getting the 
speakers at an angle to the room. 
I've come to enjoy that prin- 
ciple, and a little bit of empha- 
sis on the frequencies that people 
like to hear. 
DM: Is that 3000 cycles, 1000 cy- 
cles, what? 
WB: No, 100 to 200. 
VC: Gut bass. 
HK: You can get a good job at 
Zenith; keep talking. 
PMs lIt’s very reminiscent of a 


symposium that was printed in 
High Fidelity last year, wherein 
the Japanese. manufacturers 


were quoted as aiming for a 


pleasing sound, and American 
manufacturers were quoted as 
trying for accurate sound. I may 
be over-generalizing, but are you 
saying you're really looking for a 
more subjectively pleasing sound 
as opposed to something that 
will necessarily measure well? 
WB: Absolutely. 

HK: It’s a sound you would pre- 
fer yourself to live with at home? 
WB: No. 

HK: That’s cynicism. You’re not 
that much different from some- 
body else. 

WB: But I have the problem of 
making a living, so I have to 
make it a business as well. 
HK: It’s one of the possible 
ways; it’s not the only way. 
WB: It’s the only way I know. I 
did the best I could with speak- 
er design at EPI, and I lost mon- 
ey at it. 

DM: But EPI speakers, like 
most of the speakers represent- 
ed at this table, are well-regard- 
ed. And you're not saying the 
EPI aren’t good speakers. 

WB: Oh no, they’re great speak- 
ers. The best I knew how to 
make. 

DM: Was the reason behind 
your change in viewpoint econo- 
mic? 

WB: Yes. 

DM: Not intellectual or engin- 
eering reasons. 

WB: No, none at all. 

DM: So it’s aiming at a certain 
marketplace, a certain kind of 


sound, it’s like a decision to put. 


out a certain kind of magazine 
for a certain kind of audience. 
WB: Right. 

VB: Are you describing Pacific 
Coast sound, by any chance? 
WB: No, it’s not that. 

DM: How does it differ? 

WB: Well, in my opinion, the 
West Coast sound, as institu- 
tionalized, emphasizes certain 
frequency bands, say, a narrow 


band about 40 Hertz, a narrow 


band around 200, a narrow band 


around 3000. I’ve tried to get a 
smooth response, so it fills all the 
gaps, with this exaggeration of 
the frequencies I think are inter- 
esting. 
DM: How much of an exagger- 
ation are you talking about? You 
say it’s smooth, so it’s obviously 
not a big bump, a jukebox 
sound? 
WB: It’s not enough of an exag- 
geration to bother 99 percent of 
the people who would listen to it 
. This audience here would 
probably notice it. 
DM: Okay. Henry didn’t say 
anything about what’s going on 
at Advent in the way of loud- 
speakers. 
HK: Well, the model 400 speak- 
ers, and that is an example of 
what was actually first done on 
the AR-2. It was the idea of us- 
ing electrical shaping of octave- 
to-octave frequency response. 
There was no reason it shouldn’t 
be done on a single speaker. The 
technique to do electrical sha- 
ping passively was sort of estab- 
lished 20 years ago but has been 
used for the first time only now. 
DM: Tell me if I’m correct in de- 
scribing Advent’s aim as fol- 
lows: not to design a speaker that 
was so radically different from 
other speakers that had been de- 
signed at Acoustic Research and 


KLH, but to do so more cheap-, 


ly? 
HK: That’s the beginning of it 
An abstraction of what 
we'd learned one would like to 
have, and doing it more effi- 
ciently through a combination of 
scale and technology. 
DM: Victor, what’s going on at 
AR? I see there are new speakers 
coming out. 
VC: We've done and continue to 
do a substantial amount of re- 
search on the interplay of the 
speaker and the room and the 
listener. When Roy was at 
Acoustic Research, he and Bob 
Berkovitz began to investigate 


the interaction of the room and 
the loudspeaker. Now Roy felt as 
we feel — that almost every- 
thing has been done with loud- 
speakers as they exist now, and 
so we would like to go to the next 
step — the way the roonyand the 
loudspeaker and the listener in- 
teract with each other. 

DM: Are you going to phase out 
3as and 5s and all that? 

VC: Right now we only have one 
loudspeaker that is a partial an- 
swer to this room/listen- 
er/speaker combination, and 
that’s the 10-pi. There’s a lot of 
research that has to be done that 
may even dictate, as Roy has 
found in some instances, the jux- 
taposition of drivers, the size of 
the drivers, and so on. 

DM: So there may be more new 
speakers coming from AR? 

VC: Oh, there’s no question that 
we will have really a completely 
new line of speakers designed 
from the point of view of the in- 
teraction of the loudspeaker and 
the room. Allison Acoustics are 
not the only ones; I know that 
some people that have been with 
Win have worked in this. We 
have answered questions asked 
in the past about how you get 
more bass response in a reason- 
able size, and then there was the 
thing about extended high-fre- 
quency response. Then there was 
the question of dispersion and 
evenness of response, and so on 


and so forth. I think we’ve an- ’ 


swered them pretty well and the 
next step, of course, is the inter- 
action. I think that in the next 10 
years you will see that everyone 
will take this tack. | 

WB: What are you doing on 
phase response? 

VC: We are investigating to see 
just what audible magnitude 
there is subjectively with phase 
response. 


Move It 


HK: There’s somebody at the 
table who can do more than any- 
body else about helping a lot of 


people get much better sound in 
the room by this business of in- 
teraction of speakers with the 
room. The Phoenix has articles 
about audio. Discuss ideas about 
existing speakers and working 
with them. Pick any old speaker 
you want. There’s been very lit- 
tle done about what a person 
himself can do for a given room 
and his taste, moving the speak- 
er around. There’s never been a 
sustained effort to get people in 
there to do something with those 
speakers in the room them- 
selves. Nobody here can make 
the ideal solution for every room 
and every person. Anybody here 
can make the ideal speaker for a 
given room, but you and yours 
should help people to get good 
sound in a room by saying 
“Look, you customers, get into 
this, play with the thing, place it 
all over the room.” 
DM: We've run a couple of ar- 
ticles by Roy in which he very 
wisely says, “Put the speaker 
where you sit, and then you 
move around, because it’s easier 
that way to experiment.” 
HK: I’m talking about the idea 
of putting speakers as far away 
as possible, directing them away 
from you, putting them on the 
shelf, spread it off the ceiling. — 
VC: Henry’s absolutely right. 
Despite the interaction between 
the listener, the room and the 
speaker, the thing most people 
do is they buy two speakers, 
plunk them on the floor, and 
that’s it. There is not the small- 
est effort to try to place them 
where it sounds best. In Roy’s 
loudspeakers, for instance, as 
well as the 10-pi, which have a 
degree of control that regular 
speakers don’t have, it requires 
involvement on your part to get 
maximum performance. 
RA: I agree. 
DM: But most consumers don’t 
take care of pianos, or Fiats, or 
even their shoes. Most people 
buy stuff and don’t give it the at- 
Continued on page 23 


Want 
all out front? 


If you see this label on a speaker 
system, you can be sure you'll hear 
all the sound the speaker is deliver- 
ing. The label tells you the speaker 
grille is made from genuine SCOTT® 
Polycoustic® Foam, the 100% reticu- 
lated foam. And that means it’s acous- 
like having noth- 

tween you and the speaker. Or, 
lstics experts put it, “as pure as 

No grille at all.” 
mre than fifty manufacturers use 
MBCOTT Polycoustic Foam on their 
speaker systems. They know that good 


tically transparent... 


Lookon 


the back. 


front. 


Pa. 19013. 


sound transmission is equivalent to air 
‘movement without distortion. Audible 
sound waves pass through SCOTT 
Polycoustic Foam virtually free of dis- 
tortion, compared with other speaker 


grille materials. They know, too, that 
no ordinary grille cloth can match the 


rich, sculptured good looks of a three- 
dimensional speaker grille made from 
SCOTT Polycoustic Foam. 

A free folder documents the acous- 
tical transparency of SCOTT Polycous- 
tic Foam in comparative tests with 
conventional grilles. Send for a copy. 

And next time you look at speaker 
systems, look for our label on the back. 
Then listen to the pure, full sound out 


Foam Division, Scott Paper Com- 
pany, 1500 E. Second Street, Chester, 


FOAM DIVISION 


Innovators in acoustical foam technology. 
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Polycoustic: 


Photos by Clif Garboden 


There Room for 
Electrostatics? 


Arthur Janszen hopes so 


(Top) Arthur Janszen holds his new spiral design electrostatic radiator in front 
of his Model 1-30 tweeter; (above) Cathy Bolger, supervisor of ERC’s com- 
ponent manufacturing, makes circuit changes in ERC’s Model 139. 
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. By Clif Garboden a-half years of engineering work , 


Arthur Janszen saw his first 
electrostatic. loudspeaker in a 
Peerless console radio back in 
the late 1920s. The unit was call- 
ed a “Kyle Condenser Loud- 
speaker.”” That was when ca- 
pacitors were still called con- 
densers, and the name “con- 
denser loudspeaker” made some. 
sense, even if, the Kyle, model 
didn’t make much sound;: 

Early electrostatic loudspeak;:: 
ers, like the: Kyle consisted of a. 
flat rubber membrane affixed: 
parallel to.a single sheet of cor- 
rugated aluminum. These two 
surfaces served as the conduct- 
ing plates of a simple capacitor. 
The aluminum and the rubber 
surfaces were connected to oppo- 
site terminals of a constant DC 
voltage source, thus charging the 
capacitor. AC voltage from the 
radio’s amplifier was fed through 
a step-up transformer and ap- 
plied to the two surfaces, caus-. 
ing each plate to alternate be-: 
tween positive and negative 
charges. Electrons, trapped be- 
tween-the plates of the capaci- 
tor, would jump toward one 
plate, then away toward the oth- 
er. 

This back-and-forth action 
would have been useless, except 
for the fact that the bouncing 
electrons had the habit of mov- 
ing the thinner capacitor plate 
(the rubber membrane) with. 
them as they were attracted and 
repelled. Since the applied AC 
voltage was actually a varying 
audio signal, the rubber mem- 
brane moved the air around it in 
direct relation to the signal, like 
the membrane of a loudspeaker 
cone. The membrane surface was 
large enough, therefore, to 
achieve acoustic reproduction. 

This idea — of varying the 
charge between a stationary 
plate of a charged capacitor and 
a flexible one causing one plate 
to move toward and away from 


the other — is the basic princi- 


ple of all electrostatic loud- 
speaker design. 

Around the time the Peerless 
radio with the Kyle speaker was 
put on the market, Arthur Jans- 
zen was in Panama building the 
world’s first high-frequency re- 
ceiver/transmitter for the Naval 
Air Force. He had started his ca- 
reer in electronics at 16 when he 
built his first radio, after taking 
a correspondence course in elec- 
tronics. He then made some 
money building radios from kits 
and selling them, and by 1926 he 
was working as the manager of a 
radio department in a store in 
Corpus Christi. 

Janszen’s first real electronics 
training came in the Navy, 
where he earned a first-class ra- 
dio operator’s license. After his 
discharge in 1931, he and a 
friend returned to Central Amer- 
ica to éscape the effects of the’ 
Great Depression. But things, as 
they say, were bad all over, and 
the pair soon found themselves 
flat broke in Panama. 


Janszen then headed back to: 


Texas, where he more or less 
supported himself by repairing 


‘radios, door to door. “But,” he 


recalls, “there must have been 


two repairmen for every broken 


radio in the city. A friend of mine 
and I put a down payment on a 
jalopy and some electronic test- 
ing equipment and started trav- 
eling out to the boondocks. We 
found all the business we could 
handle, and after that I never 
had any trouble. We’d make a 
tour every two weeks between 
San Antonio and Laredo — we’d 
travel for two weeks, then come 
home and take a week off. 

“Eventually, we divided the 
territory, and I settled in one 
place and opened my own radio 
shop. Before too long, I was run- 
ning three stores that sold ev- 
erything except refrigerators. We 
ever sold pianos: That’s the first 
time I found myself headed for a 
job behind a desk, and I decided 
that I didn’t like that. So I sold 
out and went to the University of 
Texas at age 33.” 

Janszen completed four-and- 


in three years and graduated in 
1943. By that timé,’ loidspeak- 
ers had come a long way since 
the Cone speakers were. per-, 
fected in the early °30s;,.The 
primitive condenser, loudapeak: 
ers, which had certainly pe 
better, than, the brittle. cones 

their,,day,, had , been, 
abando ned. iNiej ovF 

And deservedly so, in a way. 
However. faithful the condenser 
design may have been in terms of 
audio reproduction, the early 
electrostatic units had draw- 
backs that could not be defeat- 
ed with pre-World War II tech- 
nology. For one thing, the best: 
material available for the thin-, 
ner capacitor plate was. rubbery 
which had a talent,,for. drying, 
out, oxidizing and. disintegraty. 
ing, especially, with ,all that, 
ozone. hovering around: the; eleeri 
trostatic field; 

Finding an: appropriate, mem-. 
brane material was the biggest. 
problem. Metals were too heavy 
to produce highs and too stiff to 
trap air between the membrane 
and the stationary electrode (re- 
sulting in poor lows). Besides, 
cone loudspeakers worked bet- 
ter than any of the early electro- 
static speakers, and radio tech- 
nology could | afford one, 
mainline direction. 

Janszen escaped the World: 
War II draft (he was teachingat! 
the time), but it wasn’t. long, be- 
fore he found himself working:ow’ 
Navy-funded projects.,at. ‘the: 
Harvard Underwater Sound 
Laboratory where he stayed un- 
til 1945. When the Harvard lab 
dissolved, Janszen was shipped 
off to Penn State and then to 
Florida to teach. Sensing that he 
was headed for another desk job, 
Janszen opted to return to Har- 
vard, where he was hired to de- 
sign test instruments for that 
university’s famous anechoic 
chamber. 


One .day, graduate student! 


came along with a complicated 
theory to be proved in test ‘situ- 
ations. The need arose for a 
sound source that was capable of 
converting. transient electrical 
signals — or ‘tone bursts’ as 
Janszen calls them — carried be- 
tween 500 and 3000 Hz, into 
acoustical signals in rapid suc- 
cession. 

‘“‘We bought every cone speak- 
er we could find,”’ says Janszen, 
“but none of them could handle 


- the job.” 


Janszen and ie co-workers at 
Harvard then determined that 
an electrostatic loudspeaker 
would respond to the tone bursts 
faster and more accurately than 
cones, and the research headed 
in that direction. Of course, 
numerous electrical and engi- 
neering problems had to be over- 
come. The basic electrostatic 
principle was enlarged upon and 
the design changed to one that 
involved two stationary elec- 
trode plates sandwiching a mov- 
able membrane. The DC bias 
voltage was applied between the 
membrane and the center tap of 
a step-up transformer. . The 
transformer boosted the.AC sig- 
nal from a power amplifier and 
applied it to the opposing sta- 
tionary plates. It was the same 
principle used in the single-sided 
electrostatic radiators, but in 
this case the membrane was both 
pushed and pulled between the 
stationary plates by the AC volt- 
age. 

Basically, you could think of it 
as two charged capacitors shar- 
ing a conductor plate (the mem- 
brane). The DC voltage charged 
the capacitors, which set up an 
electromagnetic field around the 
membrane. In the sandwich con- 
figuration, both of the station- 
ary plates carried the same posi- 
tive or negative charge from the 
bias voltage. If you applied an 
AC voltage to the stationary 
electrodes, the resulting fluc- 
tuation between positive and 
negative would act on the charge 
carried by the membrane. When 
one stationary plate pushed (i.e. 

Continued on page 18 
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LECHMERE’S 
AND SOUND SHOW 


Hynes Auditorium, 900 Boylston Street, Boston 


Oct. 11, 12, 13 


See Hi-Fidelitys Greatest Names — 
Priced Lechmere’s Way — At The New 
Lechmere Audio 


Save *149% 


Pioneer SX-434/ Pioneer P-80/ Garrard 440M ——— 
System — Your best buy in a moderately = re 
priced component package. The best- 
selling Pioneer SX-434 receiver, powering a 
pair of Pioneer Project 80 speakers — a 
combo that’s just made for each other. Plus 
the all-new Garrard 440M turntable for your 
records, complete with Pickering cartridge, 


base and hinged dust cover. . 
A GALAXY OF STAR PERFORMERS, 
READY TO PUT ON AN OUTSTANDING 


Ni O W SHOW FOR YOUR ENTERTAINMENT. SEE 


$ 88 Lechmere’s THESE — AND OTHER GREAT NAMES — 
Reg. Price 518.52 AT LECHMERE’S SIGHT AND SOUND 
SHOW. 


New At Lechmere Audio — The 


Technics Technics Revolutionary B.1.C. Multiple Play Manual 
Turntables 
ss New At Lechmere Audio — Exciting Hi-Fi||New At Lechmere Audio — Exciting Hi-Fi Priced 
i Components From Technics by Panasonic || Components From Technics By Panasonic : Lecmane's 
a 
Technics SA-5150 Receiver — 16 watts RMS per || Technics RS-263AUS Dolby Cassette Deck — 
channel, 40Hz-20KHz, 0.8% THD. Peak recording meters, memory reqind and Per- B.1.C. 940 — Complete with 
malloy heads. . Pickering cartridge, base 1 1 gs 
and dust cover. 
Priced 960 — 88 
ickering cartridge, woo 
Lechmere’s 22 gs Priced . base and dust cover. 1 79 
Way Lechmere’s 
Way 88 B.I.C. 980 — Complete with 
deluxe Pickering cartridge, . 209° 
; | wood base and dust cover. 


New At Lechmere Audio — Exciting Hi-Fi:|| New At Lechmere Audio — Exciting Hi-Fi!) New at Lechmere Audio — The Amazing 
Components From Technics By Panasonic || COmponents From Technics By Panasonic Line of B.I.C. Venturi! Loudspeakers 


Priced 
Technics SA-5250 Receiver — 23 watts RMS per || Technics SL-1500 Direct Drive Turntable — . 
channel, 20Hz-20KHz, 0.5% THD. , Complete With Pickering cartridge, base and Lechmere’s 

hinged dust cover. Way 


FORMULA ONE 74.8 
Priced | FORMULA TWO 119.50ea. 
Lechmere’s 299* 88 || Four 158.88es. 
Way echmere’s 1 
Way | FORMULA SIX 
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Hynes Auditorium, 900 Boylston Street, Boston. - 
Oct. 11, 12, 


Two special Show Bonus offers 
Ampex cassettes! 


Buy two Buy three 
90-minute 370 series = 90-minute 20/20+ 
low noise/high output studio quality 

Ampex cassettes | Ampex cassettes 


—get one FREE plus a —get one FREE plus a 
FREE Stackette rack ak FREE Stackette rack 


Ampex STACKETTE 
storage racks hold up to 6 
cassettes in-or-out 
of their boxes. Racks interlock 
so they can be stacked 
on top of each other. 
Made of high-impact translucent 


NOW ‘3.88 


Complete As Shown Lechmere’s Reg. Price 11.88 


Com plete As Shown. 


A terrific value at this price! Ampex Stackette 
Storage racks hold up to 6 cassettes in-or-out of 
their boxes. Racks interlock so they can be stacked 
on top of each other. Made of high-impact translu- 
cent brown plastic. 
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Complete jack pack. 


uy 


‘Priced 


design, 


batteries. 


NOW 


AM/FM 8-Track Player 
— All solid state amplifier, 
vernier tuning. 8-track 
features automatic program 
switching and indicator light. 
Large speakers in handsome 
walnut-grained enclosures. 


Special Show Bonus: Free 
Full-Size automatic record 
changer with purchase of 
| 8-track. (Value 39.88) 


Lechmere’s 


Hitachi AC/DC Cassette 
Recorder — With built-in 
condenser mike. A unique 
equipped with 
cassette storage pocket. 
Complete with earphone, 
dummy plug, cassette and 


Lechmere’s Reg. Price 49.88 


LECHMERE 
Oct. 11, 


GET ALL THE 


The Newest Radios, Cassettes, — 


Capehart AM/FM 8-Track 
Recorder — With full-size re- 
cord changer. 8-track with 
record indicator light, record 
Includes two 


and stop. 
mikes. 


NOW 


Lechmere’s Reg. Price 
119.88 


Capehart AM/FM 8-Track 


Recorder — With full-size § changer with magnetic car- : 
changer. oli state sounding Powerpor Hitachi AM/FM AC/DC Por- r _ 

amplifier. Stereo indicator loudspeakers. Radio — Solid state, tuning, 


light. Plus tape rack and two 


mikes. 


NOW 


139” 


Lechmere’s Reg. Price 
1 


79.88 


Save 
500 


KLH-21 FM Stereo Radio — 
Features acoustic suspen- 
sion loudspeaker and 
switchable FM muting for 
super sound. Separate bass 
and treble tone controls. 


Emerson AM/FM/ AC/DC. 
Portable Radio — Features 
rotary vernier tuning. FM/AM 
band indicator. On/off toggle 
switch. Large dynamic 
speaker. 


NOW 


Lechmere’s Reg. Price 24.88 


G.E. AC/DC 10-Band Por- 
table Radio — With CB and 
UHF public service (hi-lo or 
UHF). Receives aircraft, ins- 
tant weather, international 
short wave. Plus great FM or 
AM sound. 


NOW 


Lechmere’s reg. Price 99.88 


Priced 
Lechmere’s 


G.E. AM/FM Music System 
— With stereo receiver, 
capable of taking optional 
add-on 4-channel 
accessories. BSR record 


with all controls on top. Easy- 
to-see verticle slide-rule tun- 
‘ing dial. AFC on FM. With 
earphone and batteries. 


NOW 


Lechmere’s Reg. Price 39.88 


dynamic speaker. Complete 
with AC power cord and 
earphone. 


NOW 


Lechmere’s Reg. Price 32.88 


Priced 
Lechmere’s 
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SOUND SHOW 


Boylston Street, Boston 


2,13 
SOUND EXCITEME 


8-Tracks: Special Bonuses Too! 


Lioyd’s AM/FM Stereo 4- 


channel receiver — 
Quadraphonic sound at low, 
low prices. With lighted slide 
rule tuning dial. Separate 
tuning meters for AM/FM. 
Auxiliary and phono inputs. 
Plus stereo headphone jack. 


Priced 
Lechmere’s 


Digital Clock 
— Low silhouette styl- 
ing, with elegant rosewood 
grain wood cabinet. 
liluminated day, date and 
time. Snooze bar, sleep 
timer. 


NOW 


Hitachi AM/FM &-Track 
Pla — Features full-size 
BSR automatic turntable with 
auto shut-off. 20 watts peak 
music power. Illuminated 
function and 8-track channel 
indicators. Sleep switch. 


NOW 
Oss 


SPECIAL SHOW BONUS: 
Free With Purchase Of Any Sharp 
Product at the show — This 
Super “Bull Shirt” 


Sharp AC/DC Cassette 
Recorder — With built-in 
condenser mike. Automatic 
level control. Auto shut-off at 
end of tape. Pushbutton 
operation. 


NOW 


Lechmere’s Reg. Price 34.88 


Sharp Bicentennial AM/FM 


Pocket Radio — All decked’ #’ 


out in red, white and blue 
stars and stripes. Slide rule 
tuning. Carrying strap. — 


NOW 
76 


Lechmere’s Reg. Price 19.88 


Lechmere’s Reg. Price 74.88 Reg. Price 


Emerson AM/FM 8-Track Recorder 
— With full-size record changer, dust 
cover, tape rack. Lighted amplifier 
Glo-Controls. Record button and 
light. Auto Stop, pause and repeat. 
Two mikes, two jacks. Plus 23” high 
compliance air suspension speaker 


cabinets. 
ewenson | 


YOUR CHOICE 


Emerson AM/FM Cassette Recorder 
— Featuring BSR full-size record 
changer, dust cover. Lighted slide- 
rule vernier tuning. Twin record level 
meters. Eject and record lock. 
Complete with two professional 
mikes, 23” high compliance air 
suspension speaker cabinets. 


Lioyd’s Stereo Entertainment Center — A 
deluxe system, including AM/FM Record 
changer, 8-track recorder and full-size 
automatic record changer. Plus two 23” high 
speakers. All in handsome, walnut-finished 


PRICED 
LECHMERE’S 
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@ HITACHI 


‘Hynes Auditorium, 900 Boylston Street, Boston 


Oct. 11, 
BE SURE TO SEE THE NEWEST INNOVATIONS IN 
TV FROM HITACHI, RCA, SONY AND ODYSSEY > 


Exciting developments that will astonish and enthrall you with their in- 
genuity. All designed to make your TV viewing more pleasurable 


SEE THE HITACHI “STOP 


THE ACTION’ TV 
The TV that “freezes” any 
scene in a program with just 
the push of the ONE-SHOT 
MEMORY SWITCH, giving the 


tinize or study that scene as 
long as he likes — until the 
ONE-SHOT MEMORY SWITCH 
is depressed. This still image is 
reproduced on the smaller 
screen and is outstandingly 
bright and clear. You can even 
tak e pictures of it. Great for 
sports, educational and indus- 
trial use. 


viewer an opportunity to scru- } 


SEE THE BRAND-NEW 


RCA COLORTRAK TV 

The most automatic color TV 
ever, featuring a new system 
that “thinks in color” by elec- 
tronically tracking the broad- 
cast TV signal and automatic- 
ally adjusting the picture to give 
you color that rivals life itself. 
All you do is simply adjust the 
picture so the flesh tones are 
just the way you want them. 
Then switch on the automatic 
color circuitry control and 
RCA’s ColorTrak System 
takes over! 


SIGHT AND SOUND SHOW 


Admission 1.00 ... Pick up Half-price 
Tickets at any Lechmere store 


SEE THE ALL-NEW 
ZENITH ZOOM COLOR TV 


Features the new Zoom Space 
Command® Remote Control 
with instant zoom. Just press 
the ZOOM button. Presto — 
you get an instant close-up — 
50% larger. Press the ZOOM 
button again — the picture in- 
stantly returns to its original 
size. 


SONY: 


(A/C) 


SEE THE NEW SONY VIDEO 


PROJECTION TV 

Projects the TV picture on a super 40” 
screen. It’s almost like having your own 
private theatre. A handsome roll-top 
cover closes to protect the screen when 
not in use. Naturally, it features Sony’s 
famous Trinitron picture tube. Remote 
control operation — and more. In- 
cludes projector, tuner, screen and 
tastefully designed cabinet finished in 
handsome walnut veneer. 


DY sak 


CENTER 


FROM 
Magnavox® 


ONLY 


ODYSSEY TENNIS GAME 
ODYSSEY SHOOTING GALLERY 


It's an exciting new way to play games. This elec- 
tronic game center attaches easily to any brand 
TV, 18” to 25” diagonal, black and white or color. 
A Master Control Unit transmits the electronic 
games over your television. 


To play electronic tennis, for example, simply in- 
sert a printed circuit Game Card into the Master 
Control Unit to activate two player lights and a 
ball. There are also two Player Control Units, so 
that each player can maneuver his player light 
vertically and horizontally across the court. An ac- 
tion button on the Player Control Unit serves the 
ball. A special “English” control puts a twisting 
curve on the ball to “fake out” your opponent. It’s 
loads of fun for all ages — young or old! 


Orig. 99.88 
Orig. 29.88 
Orig. for both 129.75 


SAVE 29.88 
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SIGHT AND SHOW 


Hynes Auditorium, 900 Boyiston Street, Boston 


Oct. 11, 12, 13 


Come, tune your ears into our wide selection of famous-brand sound-makers, ready 
to enchant you with their big performance. Thrill to the super sound — and the super: 
savings too! Here’s a sample of the great buys at the shows. 


Save 64.64 


Pioneer SP-300 / KLH-30 / BSR 2260X. 
System 


A don’t-miss show spectacular at 
remarkably low, low prices. The powerful 
Pioneer SP-300, pair of KLH-30 two-way 
speakers and a reliable BSR-2260X turn- 
table, complete with shure cartridge, base 
and dust cover. You must hear to ap- 
preciate it! 


Lechmere’s Regular Price 364.52 


The Great Lechmere Audio Two-Fers | 
A wonderful opportunity to acquire the biggest names in speakers at “two for one” savings. 


AMPEX 1010’S 
Two-Way 
Bookshelf Speakers 


PIONEER PROJECT 80’s 
Two-Way 
Bookshelf Speakers 


KLH-30 EP! MICROTOWER 
Two-Way MTB-1 Compact, | 
Bookshelf Speakers Full-Range Speakers. 


PIONEER 


2 
NOW roR99® 


Lechmere’s Reg. Price 99.88 ea. 


NOW FOR 9* 


NOW 


Lechmere’s Reg. Price 99.88 ea. § Lechmere’s Reg. Price 59.88 ea. 


2 
NOW FOR 59* 


Lechmere’s Reg. Price 59.88 ea. 


KOSS PRO-4AA SUPER SAVINGS ON MANUAL OR AUTOMATIC 
HEADPHONES TURNTABLES 
YOUR CHOICE 1 1 a 
Division of Plessey Consumer Products 
Z-92 | 
@ KENWOOD 
‘ KP-3022 
Save big on these best-selling Hi-F — . 
stereo headphones. A fully automatic turntable that includes A precision belt-driven turntablé with.auto arm .. 
Lechmere’s Reg. Garrard’s patented zero-tracking tone arm. return and heavy full-size platter.- Complete, os 
Price 44.88 Complete with Shure M-91E cartridge, wood _ with Pickering SE-1 cartridge, wood base.and-\ }, 
base and dust cover. hinged dust cover. 
Now 345 Lechmere’s Reg. Price 219.88 Lechmere’s Reg. Price 239.88 
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Does 


We’re here to prove that you can take it with you. » formally 
Rich’s Auto & Audio, is in the business of putting the finest auto sound 
systems available in your car. 


Look s@® We used to be able to audition systems by taking you for a ride 
around the block in one of our cars. The problem was that we could only 
“show you one system at a time and it left nobody to answer the phone; so, 
“we're presently in the process of building a really different kind of sound 
- — one-that honestly lets you hear how incredibly good car stereo can 
e. 

Think &@ /[f you have ever wished that you could have a car stereo that 
would sound as good or better than most home systems; a car stereo that 
would make you smile even in rush hour traffic, then you know what 
we're talking about. And that’s why we're here. 

Consider Ik We installed the sound system in Arlo Guthrie’s Mercedes, 
we put a stereo in Charles LaQuidara’s Volvo and we designed the sound 
system for Bill Kreutzman’s Opel. 


Come see. . . we can do it for you. 
At we promise you more smiles to the mile. 


Tunes 


WATERTOWN 
SQUARE 


MASS. ExT, 


7, 
NEwTo 
wareetow™ 


. 204 Dexter Ave., Watertown, Mass. 
WA3-1490 


_There’s a great little 
hi-fi repair place 
right in Harvard Square. 


There are two ways to repair audio equipment — just 
making it work or making it work RIGHT. Our technicians 
pride themselves in their ability to not only correctly repair 
your problem, but also to make your unit deliver all the per- 
formance of which it is capable. It takes a bit more time, a lit- 
tle more effort, but you’ll appreciate the difference. 

We repair most major brands of high quality audio 
equipment. 


16 Eliot Street 
Harvard Sq. Cambridge 
864-1144 
— We use genuine PICKERING 
replacement styli 


LECHMERE 


WHERE YOU POCKET THE DIFFEREN 


International Sight Sound Show 


Hynes Auditorium 


Featuring The Finest In: 
*Photographics 
eStereo 
eRadios 


e Tape Decks. 
e Records.... 


e Meet experts from leading 
electronic and camera makers 


— Boston 


Saturday, October 11 
12 noon — 10 P.M. 


Sunday, October 12 
1P.M.— 8 P.M. 


Monday, October 13 
1P.M.— 6 P.M. 


e See Demonstrations 

e Exhibits 

e Lectures 

e Win Valuable Door Prizes 


Admission: $1.00-—Check This Newspaper for Half-price coupons 
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Join The K&L Bomber 


Crai 
Sound Project 300 1060 amplifier 240 “4 2 @ 160 100 
receiver 199 120 1030 amplifier 170 9433 | 150pr. 50pr, 
SX434 receiver 239 168 § 2245 receiver 500 2 75 48 200pr. 75 
SX636 receiver 349 259 § 19 receiver 1200, 7 3129 » 75 
SX838 receiver 500 350 3142 140 : 
$X1010 receiver 700 495 ROTEL ya 3a Ipr. “590pr. 420pr. 
SA-8100 amplifier 350 225 AT-622 tuner Se 125 | C-90CR 2 
T8500 RA-110amp 0 48.5 881 receiver 530 399 
| RT-1220 tuner 4 0 350 259 
W/ATISE 50 _RA-1210 amp 551 receiver 260 185 
= AU-6600 amplifier 360 250 
SE-205 UP headphone 25 15 AKAI AU-2200 amplifier 150 100 
SE-505 UP headphone 60 36 AS-980  4-channel 3.00 LM-220 speakers 340pr. 225pr. 
7171 cassette deck 370 260 § receiver 850 ‘ e 4.00 SC636 demo cassette 
6161. cassette deck 300 210 4000 DS reel to reel 300 6.00 deck 280 200 
5151 cassette 4000 DB reel to reel 1.25 SR-313 turntable 170 125 
4141A cassette dec w/dolby 380 290 Isp. 2.00 ee 
1020 L10% reel to reel GXC-510D cassette deck 9501 250 ALTEC.. 
deck 650 480 § GXR-82D 8-track deck 250 887A speaker 178pr. 120pr. 
1011L 10% reel to reel GX600D 10%” reel 600 450 Xx 4 speaker 
TP233 60 35 ADC 
SONY: C-90 BN/ 13 00 | 
STR-7065 receiver 550 400 242-1 0 7.50 S731QWeceiver 275 
STR-7055 receiver fi 450 325 914A 220pr. Opr. B Giassic 7X1800 60 S7 
TA-3140 F Poweramp 200 600pr. Opr. 1 C-60C | 
TA-1150 Amplifier 280 210 C45CR — ica 
ST-5150 tuner 280 210 Sanyo 
TA-1066 Amplifier 170 120 FT-433M 180 AY N =a 45 15 
CF-310 AM-FM Cassette A 41-702 50 30 
Recorder 160 110 AT-703 70 42 
TC-126CS stereo cassette PIONEER’ m TOK 
portable 270 200 
TC-92 cassetecorder 150 110 , 2 for 4.00 
TC-90A cassette corder 119 85 ; Avid L1800 6.00 
TC-140 cassette corder 150 110 f_HR-99 240 B20 g EKRC90 3.25 ea. 
TC-45 mini cassette ; 
corder 140 95 ; 
TC-126 stereo cassette 901 45 
corder 209 160 § 1225 w/btc M9 
PS-1100 turntable 100 75 9 1228 w/btc AT13E 
Toshiba 
SA-500 receiver 340 200 8075 3 df 
NaCO 4350 
8056 0 
AF6 Kit tuner Toch 
ST-150 kit power amp ; 
PAT-5 kit preamp 225 150 oc BIC 
ST-400 kit poweramp 500 367§ EAH80A 80 
A-40XL 298 pr. SE405H 160 
A-35 258pr. pr. 
A-25XL 216pr. ELA Miracord 
A-26 185pr. a 820 w/btc Shure M91ED 129 
ST-400A poweramp 500) SEA-10 129 
RTR 
280 DR 600 3509 80 420 40 
62 w/btc AT11 65 
70 w/btc Shure M93E 80 
33 82w/btc Stanton 500E 90 
92 w/btc Shure M91ED 119 
358pr. Opr. FMX-50 4, 100c w/btc Stanton 600E 160 
16 85pr 50pr.§ C-992 cas§ett 5 
ili 
427 w/AT11E p 
604 75 
Monitors 860pr 600pr. § 701 130 65 | R33AS 
S10B 
Cerwin-Vega M9 55 20 
432R -2,000pr. 1500pr. § M650 150 100 § sso V15 82 54 
coxconp) 324 | SYSTEM 390 


CONCORD CR-50 — « 5’ watts RMS per channel 
(measured at 8 ohms, 70-20,000Hz. belo 


.0% 


distortion) I distortion) 

JENSEN 16 — 8” coaxial driver 120 ree dis- 

persion ¢ frequency response 45-18,000 Hz. ‘response 40-18,000 Hz. 
BSR 2260 — « heavy duty inducti otor ¢ cue 

control anti skate ==control anti skate 
SHURE M81 — ¢ magnetic elliptical cartridge . 


Kat price 


K&L PRICE 


Hours: Mon.-Thurs. 10-10 
Fri. 10-9, Sat. 10-5 
We are not your 


SANSUI 221 — « 8 watts RMS per channel 
(measured at 8 ohms, 40-20,000 Hz below 0.8% 


H.H. SCO 


- 
(measure@ at 8 ohms, @0- 20,000 Hz. below 0.5% 
distortio 


¢ 18 watts RMS per channel 


KLH 31 — ¢ 8” woofer © 2” tweeter ¢ frequency 
SR 2260 — ¢ heavy duty induction motor ¢ cue 


SHURE M81 — « magnetic elliptical cartridge 


SOUND SERVICE 


GARRARD .44 


CERWIN-VEGA V-8 woofer dome tweeter 
e frequency response 39-20,000 Hz. 


duty induction motor e 


damped cue * ‘Magnetic cartridge 


kat Price $350 


= Remember to cali and make sure 
you’re getting the lowest price. 
75 N. Beacon St., 


We are not responsible for 
typographical errors. 


All units are subject to Prior 


stereo-typed stereo store! — Watertown 787-4073 Sale 

USED AND DEMO EQUIPMENT Sony TA 4650 (d) 400° 300° J Integral Systems 10(u) 300° 150° § Boz.ik B-201 (d) 200 420% § Harmon Kardon 
RECEIVERS TUNERS SPEAKERS (by the pair) 8 pr. Bose 800 (u) 600” HK.1000 (u) 330% 175" 
Sony STR 7055 (U) 450° Kenwood KT6005 (d) 300° 3 pr. Bose 901 w/Eq.(u) 525° 300° | TURNTABLES Susstpcope CD¥302(r) 180% 
Sony STR 7065 (u) 550° 350" Bose 901 w/Eq. & Ped. (u) 650° 350" FE H RCS (u) 25 soy TC152SD (r) 350° 235" 
Sony SQR 8750 (u) 700° 375” § Kenwood KT6007 (u) 320°° 210° § Cerwin Vega #320 MT (d) 750° 500” Technics, SL1300(u) L TO REEL DECKS a 
Altec 725A (r) 600” 300” Kenwood KT8007 (u) 420” 275" Cerwin vega V8 (d) 1607" wiat 1 37500 200% 2300S (u) 500° 300” 
Altec 725A (d) 600% 300% JVC VT 700 (d) 50” 150" Scott S11D (d) 300% 140" (u) 260° 150" 
Altec 710A (d) 375° 200” Sherwood $3300 (u) 170% 100” § Fisher XP65s.as is 75" JVC VL 8d) 270% 160" eac 3300S (d) 650° 500" 
Mcintosh MR1700 (u) 600” 400° Superscope T210 (r) 179% 100” Rectilinear XII as is 125" Garrard SL 55 (u) 20" Sony TC6SO (u) 600” 350” 
JVC VR5551 (d) 429% 275" | POWER AMPLIFIERS Rectilinear XA 400° 200" acord 50H (u) 125" | ACCESSORIES 
Nikko ATA5010 (r) 250% 125” Bose 1800 (u) 1000°° 500” BIC 6 (D) 600°° 350% PE 2040 (u) 120% Sony NR335 250°° 150" 
Nikko STA 5050 (u) 250°° 150” § Bose 1801 u) 00°" 500” § Scott S-71 (d) 400° 200” JVC VL5(d) 175" 2 Teac AN180 dolby w) 339°° 175" 
Nikko STA 7070 (r) 370% 200° Mcintosh MC2105 (u) 650 425 Onkyo 20 (d) 400°° 250" Garrard 70M (d) SEA10 Eq: (d) u) = 
Pioneer QX747 (d 40% 390” Crown Dc300 (u) 3500 375° Onkyo 15 (d) 260° 150" Garrard 100SB (d) too~ Concord DBA by (u) 129% 
Kenwood KR 9940 (d) 900°° 450° Epicure 50°° 400" Onkyo Radian Ill (d) 240°” 150° CASSETTE DECKS Sansui cd5 
Scott 382B (u) 100° Technics SE 9600 (d) 799°° 540” § Klipsch Heresay (u) 700° 450” Teac 160(d) 259% 175" crossover 129° 75° 
Onkyo TS500 (d) 750° 450° SAE M 00% Ambient SR 44x (d) 400° 200 140(r) 199% JVC ADDS (u 29" 
INTEGRATED AMPS DYNACO ‘STB0/Ass. (d) 199°° 120° Altec 891A (d 260° Teac 3608 (u) 380° 250% Hitachi (r) 129°° 65" 

Onkyo A7022 (u) 370% 225" Dynaco MK IV (u) 00° 50° APL 801 (d)(d) 200° 100” GD1667 (r) 250% 175 (r) 85° 
Kenwood KA4006 (u) 260° 175% PRE- AMPLIFIERS Pioneer R-500 (u 340°° 175" 10- sagwmeet 350°° 200” 
Scott 233 (u) 50” Marantz 7T (u) 95% 250” 4pr. Pioneer R-300 (d) 260° 140” AKAI CS33D (u 170% 100” COMPA 
Nikko TRM400 119°° 65" § Technics SU9600 (d) 630° 450"§ 4pr. Pioneer 60 (d) 160° 70” § Sony TC 134 SD (r) 250 150° ceca SMS 1016 (r) 250° 150° 
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Janszen 


Continued from page 9 

repelled the like bias charge on 
the membrane), the other sta- 
tionary plate pulled (i.e. at- 
tracted the opposite bias 
charge). The force of the elec- 
trons scurrying back and forth as 
the AC voltage alternated also 
moved the membrane. Like- 
wise, it moved the air on both 
sides of the membrane, produc- 
ing .an audible signal. Janszen 
claimed that such electrostatic 
radiators made with sufficiently 
thin membranes operated as 
though the vibrating element 
wasn’t even there. 

It was for this design that Ar- 
thur Janszen was awarded his 
first patents. The Harvard re- 
searchers tried various materi- 
als for the stationary electrode 
and membrane elements. The 
most successful design involved 
stationary conductors made of 


two opposing arrays of evenly 


spaced parallel conducting 
wires. The wires were insulated 
with a dielectric (a material that 
conducts electricity, but does so 
grudgingly) sheath. The best 
membrane material turned out 

be a rubber hydrochloride, 
coated with a graphite emulsion 
so it could conduct the bias volt- 
age. 


efficient electrostatic radiators, 


~ but manufacturing them was an 


intricate and unwieldy proced- 
ure. The sheathed wires for the 
stationary electrodes were set 
into a molded plastic frame with 
a wide grid center to allow the 
sound to radiate. Each end of the 
total number of wires had to be 
soldered to the terminal con- 
nector leads. Tolerances were 
critical, and the rejection rate 
was high. To make matters 
worse, the vibrating membrane 
had to be sandwiched and spac- 
ed within narrow tolerances be- 

tween the two plastic grids. 
Eventually, Janszen left Har- 
vard and started his own com- 
pany, Janszen Laboratories, Inc. 
He was awarded a patent on the 
plastic grid design described 
above and began manufacturing 
electrostatic tweeters in April 
of 1955. The JansZen Model 1-30 
employed four of Janszen’s 
square grid radiators arranged in 
a semi-circular configuration. 
The only real deficiency of elec- 
trostatic tweeters was their pro- 
pensity to beam. Using four un- 
its and aiming them to cover a 
wide angle made the effect prac- 
tically non-directional. Coupled 
with certain low efficiency woof- 
ers, the Model 1-30 became, to 
some, “the ultimate tweeter.” 
(The November 1955 issue of 
High Fidelity published the 
statement, ‘Possibly the finest 
tweeter available at any price 
. As for its performance, I 


have yet to hear a tweeter that I 
consider its equal.”’) 

As early as 1950 Janszen had 
helped produce the first full- 
range electrostatic loudspeaker 
(one with electrostatic elements 
handling both high and low fre- 
quencies). Soon after the Jans- 
Zen 1-30s hit. the market, the 
audio designer sold the man- 
ufacturing end of Janszen Labs, 
kept its R and D division and 
continued working on full-range 
electrostatic designs. 

The major problems with the 
square grid radiators used in the 
Model 1-30 were the expense and 
difficulty of putting them to- 
gether. Acceptable (and even re- 
jected) units represented $2.50 
worth of labor — and that was in 
a 1955 economy. It was at this 
point, and in response to man- 
ufacturing problems, that Jans- 
zen made an important entry in 
his notebook: a new design for 
stationary electrostatic ele- 
ments, with the conductor wire 
formed into a spiral rather than 
pieced together in a row of par- 
allel lines. But Janszen could- 
n't build it — materials were 
uncooperative and manufactur- 


ing technology was inadequate. 


— so he once again turned his at- 
tention to full-range electrosta- 
tics and developed what became 
the KLH Model 9 speaker. 

The Model 9 didn’t look like 
any other loudspeaker. The sys- 
tem was made up of two door- 
like panels, each of which mea- 


sured 70 inches. high by 23!» 
inches across. And the speakers 
were thin — less than three inch- 
es thick. ; 
To produce a low tone with an 
electrostatic radiator, it is ne- 
cessary to increase drastically 


the area of the vibrating mem-, 


brane — hence the huge flat sur- 
face. The Janszen push-pull 
radiators operated as dipoles, 
radiating sound from both sides, 
which is why the Model 9 panels 
were so thin. 

Actually, there wasn’t one big 
flat electrostatic. woofer inside 
the Model 9 panels, but a series 
of square electrostatic radiators. 
The sum of these components 
gave a Sufficiently large area to 
reproduce bass tones as strong as 
the highs of the much smaller 
electrostatic tweeters. 

-Janszen developed another 
door-type, full-range electrosta- 
tic loudspeaker for Acoustech. It 
was called the Model 10. A pair 
of these monoliths flanks the 
sofa in Janszen’s living room to- 
day. Each Model 10 panel is 
equipped with its own power 
supply. The electrostatic woofer 
plates carry a 6000-volt bias 
charge. Like most electrostatic 
loudspeakers, they have to be 
plugged into a_ wall outlet for 
use. 

Ever since the Models 9 and 10 
came out, hi-fi magazines have 
been debating the relative mer- 
its of the full-range electrosta- 
tics vs. the cone systems. De- 


Units of this design worked as. 
ftettt et J C4 


okes for the hottest sizzle going in hi-fi amplifiers. RA-1412 delivers 110 


watts of continuous power per channel, 


both channels driven into 8 ohms : 


from 20 to 20,000 Hz with no more than 0. 1% total harmonic distortion. What 

sophistication sounds like, RA-1412 has, a 2-stage differential, 3-stage direct — 

coupled PPP (Paratlel push-pull) OCL complementary power amplifier. In-— 

dependent power supplies with two power transformers. Four 22,000 mfd 
_ block capacitors, 1-stage Class A SEPP equalizer amplifier and 3-stage direct 
~ coupled SEPP tone contro! amplifier with 2 dB-stepped tone controls. You can 

dub—mix—and build up a sweat thinking about the it on your 


tractors claim that the electro- 
statics are incapable of giving 
adequate bass response. But 
Janszen has continually defend- 
ed the full-range concept, claim- 
ing that it is the necessary de- 
sign for true sound reproduction. 
The membrane in even the big- 
gest electrostatic woofer still is 
capable of only a very small ex- 
cursion, causing what most peo- 
ple would call a “very tight” 
bass. Critics point to this short 
excursion as an insurmountable 
problem. Janszen rebuts that, 
claiming that the short excur- 
sion of the flat membrane virtu- 
ally eliminates wave form dis- 
tortion, making electrostatic 
woofers the next logical step in 
the evolution of the loudspeak- 
er. As it stands, more people 
have cone woofers than electro- 
static radiators, which are still 
employed primarily as tweeters. 

Janszen was with Acoustech 
for only a year. Since then, he’s 
done a variety of things, work- 
ing mostly as a freelance con- 
sulting .engineer. Among his 
achievements is an unusual job 
he did for the Brunswick Cor- 
poration.-He speaks of this al- 
most as though he’d turned his 
back on an old friend: he devel- 
oped the means for defeating 
electrostatic charges in synthet- 
ic carpeting. 

Four years ago, Janszen de- 
cided to devote his full time to 
developing spiral element elec- 
trostatic radiators. He suc- 
ceeded and received his patent 
on that design just last year. 

Currently, the Janszen spiral 
electrostatic radiators are being 
incorporated in loudspeaker un- 
its manufactured by the Elec- 
trostatic Research Corporation 
in Beverly. Janszen is a major 
stockholder in that two-year-old 
company. 

Under the direction of the cor- 
poration president Frank Den- 
neson, ERC is producing three 
“hybrid” loudspeaker systems. 
The hybrid units use-Janszen’s 
spiral electrostatic radiators as 
tweeters in conjunction with an 
ordinary cone woofer. 

The ERC Models 88 and 108 
consist of eight Janszen radiat- 
ors arranged on a panel to work 
as dipoles in a “W” configura- 
tion. The Model 88 combines 
this array with an eight-inch 
woofer (specially designed for 
ERC). The Model 108 is identi- 
cal, but employs a 10-inch woof- 
er. The 108 is more expensive, 
but each sells for under $200. 

The ERC product that’s hold- 
ing Arthur Janszen’s continuing 
interest is the ERC Model 139, 
which is available in a two-way 
and a three-way version. Both 
139 models have a downward fir- 

Continued on page 47 


This Coupon 
and 
$1.00 
Admits Two 
To 
Lechmere’s 1975 


Sight and 
Sound Show 


at 
Hynes Auditorium 
Boston 


Saturday, October 11 
12noon — 10pm 


Sunday, October 12 


Son 


1pm — 8pm 
Monday, October 13 
ipm — 6pm 


Admission without this ticket 


$1.00 per person 


This coupon must be exchanged at 
entrance to show. 
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Tech Hifi guarantees 

that this $629 
your living room 


does our soundroom. 


Come in to the Tech Hifi near you sonic power pouring out of a pair effectively squelch rumble. The 940’s 

and listen carefully to this $629 system of Advents remains relatively undisturbed counter-weighted tonearm pivots on low- 

with Advent, Sansui, BIC and Audio- , by varying listening conditions” friction bearings for optimal tracking. 

Technica components. You’ll hear deeper The Advents included in this system Tech Hifi includes a deluxe base and dust- 

bass, higher highs, more volume, clean- _are the walnut-grained utility models. cover with the turntable. 

er FM reception, less rumble, and better This saves you money, with absolutely no The AudioTechnica AT100E 

stereo separation than with any other sacrifice in acoustic quality. cartridge’s Dual Magnet design assures 


$629 music system you can buy. 


system doesn’t sound as great in your _ 
living room as it does in our soundroom 
(or if you’re dissatisfied with it for any 
other reason), you can bring the 
components back to Tech within seven 
days of purchase, and we’ll refund your 
money. 


had to say about the Larger Advent Loud- 
speakers: “‘The apparent simplicity of im 
the Advent design should not deter the cri- "% 
tical listener who is seeking a really high 
quality speaker system. Our tests indicate 
that it spans the audible range with ease, 
and authority, lending virtually no color- 
ation to the sound, and producing no 
objectionable effects such as booming, 
honking, or tonal dropout. What’s more 

it seems to accomodate itself readily to 
rooms of different sizes, and acoustical 
characteristics: the sense of clean, even 


effective stereo separation at all 
frequencies-even the extreme 

treble notes. An elliptical 

diamond stylus extends its high 
frequency capabilities even further. 


But if by some quirk of fate, this 


The combined purchasing power of 
the forty-seven Tech Hifi stores means we can 
put these superb components together 

in one system for only $629 (the manu- 
facturers’ suggested retail prices for these 
components comes to over $821!) 


livers an ample 40 watts Mminimum RMS 
per channel into the 8 ohm Advents, at ‘ 
-any frequency from 20 to 20,000 Hz., 
with no more than 0.5% total harmonic 
distortion. The latest solid state 
circuitry in the Sansui’s tuner section 
(including Integrated Circuits and dual- 
gated MOS FET’s) assure superb recep- 
tion of all available FM broadcasts. Con- 
trol facilities include dual tape monitors, 
high and low filter, FM muting, audio 
muting (—20dB), 1 ioudness contour. 
If a control feature is really useful, you ca 
be sure that the Sansui 771 has it. 

The BIC 940 is a multiple-play turn- 
table that can be programmed to handle 
up to six records automatically. It has In addition to our seven-day 100% 

a low-speed 24-pole synchronous motor moneyback Guarantee, you'll also get 
that virtually eliminates audible wow and___ Tech Hifi’s thirteen other Customer Sat- ~~ 
flutter distortion. And belt-drive to isfaction Guarantees. In writing. 


This is what High Fidelity magazine 


ADVENT 


audio-technica. 
MA 240A Newbury St, 870 Commonwealth Ave, Boston ¢ 38 Boylston St, 182 Massachusetts Ave, Cambridge © Route 9 Framingham 
Route 1, Dedham e 352 Main St, Stoneham e 667 Main St, Waltham e 279 Main St, Worcester ¢ 48 Teed Drive, Randolph e 186 Main St, 
Northampton © 253 Triangle St, Amherst ¢ Hanover Plaza, Hanover @ 375 North Montello St, (Route 28) Brockton CT Caldor Shopping 
Center, West Main St, Avon NH Main St, Hanover Nashua Mall Extension, Nashua VT 150 Church St, Burkngton  e 21. Main St, 
North Bennington RI 165 Angell St. Providence ¢ 1989 Post Rd, Route 1. Warwick ; eS 
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Headphones 

Once upon a time, people lis- 
tened to music on loudspeakers 
—.and nothing else. Head- 
phones did exist, but in most 
cases they were uncomfortable 
and sounded awful — so they 
were used by short-wave radio 
hams, airplane pilots and tele- 
phone operators, but not for lis- 
tening to music. 

In 1958 Koss changed all that 
with an odd-looking tan-colored 
contraption called the SP/3, the 
stereo headphone which made 
headphone listening popular. It 
was not very comfortable, and by 
today’s standards it wasn’t very 
good. But for hundreds of thou- 
sands of audiophiles, it was their 
first introduction to the unique 
pleasures of headphone lis- 
tening: the clarity of detail, the 
super-wide stereo spread with to- 
tal left-right separation, the viv- 
idly enhanced spaciousness of 
the recorded hall acoustics, and 
the possibility of playing loud 
without disturbing neighbors. 

You might suppose that such a 
revolutionary device must have 
been developed out of advanced 
space-age technology and soph- 
isticated engineering. Not so. 
The principal novelty was the 
basic idea of making the stereo 
headphone for music listening. 
The product that created a new 
way of listening simply con- 
sisted of a couple of cheap tran- 
sistor-radio speakers housed in a 
molded plastic and rubber frame 
fitting on the user’s head. Which 
goes to show that fundamental 
advances in listening pleasure 
don’t necessarily require exotic 
technology. 

In fact, until this year, there 
has been relatively little exotic 
technology in the headphone 


opments in headphone design; 
there have been. Several years 
ago, Sennheiser introduced the 
HD-414, the first popular stereo 
headphone which could develop 
a satisfying level of bass re- 
sponse without being clamped 
tightly around the ears. These 
light, ‘‘open-air” units rest on 
the outer ear and so are rela- 
tively comfortable. At about the 
same time, Koss developed an 
improved driver for use in head- 
phones, based on an analysis of 
how conventional little cone 
speakers misbehave when ope- 
rating into a closed cavity 
around the ear. The resulting 
new headphone, the Koss 
Pro/4AA, was widely agreed to 
have a wider, flatter frequency 
response and lower distortion 
than other conventional head- 
phones. 

From the listener’s point of 


Ohm H 

The design concept of this 
unusual bookshelf system was 
to go a step beyond the Ohm 
B+. It was decided to aim for 
greater efficiency in order to 
permit high performance with 
medium-powered amplifiers. 
This was to be accomplished 
without increasing the cabinet 
size, restricting the bandwidth 
or limiting the ultimate power 
capabilities of the system. 

Only a vented enclosure 
could meet all those require- 
ments and it was therefore de- 
cided to use a fourth-order But- 
terworth filter configuration 
along-the lines originally de- 
veloped for the Ohm G. For the 
Ohm H, a large 12-inch pas- 
sive radiator was chosen. Its 
mass provides correct cabinet 


tuning to the resonant fre- 
quency of 32 Hz and its unique 
suspension assures energy 
transfer from the heavy-duty 8- 
inch woofer that replaces the 
12-inch unit of the B+. All oth- 
er elements of the B+ remain 
intact. Below 32 Hz, the re- 
sponse of the Ohm H begins to 
roll off at the rate of 24 dB per 
octave, an inherent character- 
istic of the vented design and 
the principal tradeoff against 
the more gradually declining 
response of the B+. The pas- 
sive radiator does, however, as- 
sure dead-flat response from 32 
Hz up as well as a more-than- 
50 percent improvement in effi- 
ciency. The overall sound qual- 
ity of the Ohm H is virtually in- 
distinguishable from that of 
the B+. 


business. Of all the hundred-odd 
headphone models now on the 
market (including the four-chan- 
nel varieties), most are still built 
the same way, using small trans- 
istor radio-class speakers in plas- 
tic housings. They sound better 
than transistor radios simply be- 
cause they operate into the small 
enclosed cavity produced by the 
headphone’s rubber ring around 
your ear. If you hold a head- 
phone several inches away from 
your ear instead of clamping it 
on your head, you will find that 
it does sound as tinny as a little 
transistor radio. 
This doesn’t mean that there 
haven't been important devel- 


view, these two headphones — 
the Sennheiser HD-414 and the 
Koss Pro/4AA — represented im- 
portant advances in the art of 
headphone design. They have 
jointly outsold all other brands 
and models of headphones com- 
bined, and reportedly over a mil- 
lion of each are in use through- 
out the world. Yet neither con- 
tains exotic technology, just in- 
novative engineering based on 
standard technology. 

There is, of course, a class of 
headphones which has em- 


‘ployed exotic technology. The 


electrostatic headphone, first de- 
veloped in 1968, exhibits some of 
the same virtues as electrostatic 


loudspeakers: exceptionally 
smooth frequency response, min- 
imal coloration of the sound, an 
open and transparent quality 
with very low distortion at nor- 
mal listening levels. Unfortun- 
ately, electrostatic headphones 
also exhibit the same faults as 
electrostatic loudspeakers. They 
do not take kindly to either phy- 
sical abuse or electrical abuse 
(i.e extremely loud signal lev- 
els). And they are very expen- 
sive, typically from about $100 to 
over $200. So they are suitable 
only for the wealthy and for the 
most dedicated headphone lis- 
tener. 

Interestingly enough, exotic 
technology is suddenly turning 
up in this year’s headphones, 
and not just in the highest price 
categories. If the present pace of 
new entries continues, the head- 
phone buyer will be faced with a 
range of choices which will be 
both bewildering (because of the 
increased variety of models and 
the conflicting claims to sort out) 
and ultimately more satisfying 
(because dealers’ displays will 
contain more good headphones 
and fewer dogs). To illustrate the 
variety of novel and exotic tech- 
nologies that are now being ap- 
plied to headphone design, we 
can briefly describe three of the 
new models. 

ESS/Heil. Several years ago, 
Dr. Oskar Heil invented a new 
mechanism for loudspeakers, a 
new way of stimulating sound 
waves. In a conventional dyn- 
amic loudspeaker or head- 
phone, the amplifier’s electrical 
current passes through a “‘voice- 
coil” which is suspended in a 
magnetic field. The resulting 
magnetic force pushes the voice- 
coil back and forth. A flat or con- 
ical ‘‘\diaphragm”’ is glued to the 
voice-coil, so when the coil 
moves, the diaphragm moves 
with it, creating sound waves in 
the air as it goes. Now, in Heil’s 
“air motion transformer,” the 
diaphragm is neither flat nor 
conical; it is pleated with hun- 
dreds of tiny folds, and the 
“‘voice-coil”’ wiring is etched in- 
to these folds. Magnetic force 
squeezes these folds together, 
propelling air in and out of the 
pleats and thus creating sound 
waves. In theory this can be 
more efficient than the conven- 
tional push-pull action of a dia- 
phragm and can produce a pur- 
er sound because the place where 
the magnetic force is applied 


THE BOSTON PHOENIX, SOUND IDEAS, OCTOBER 7, 1975 / PAGE TWENTY-ONE 


(the voice coil) is right in the dia- 
phragm itself. This eliminates 
the problem of “‘cone breakup” 
in which the diaphragm does not 
accurately follaw the motion of 
the voice-coil. 

As a loudspeaker element, the 
Heil air-motion transformer has 
so far been used only in tweet- 
ers, coupled with competent but 
undistinguished woofers; a full- 
range Heil is promised for fu- 
ture development. However, 
ESS has now introduced a Heil 
headphone ($97) employing a 
modified Heil ‘tweeter as a full- 
range driver, (As is the case with 
conventional cone drivers, the 
fact that the driver only has to 
work in a small airspace near the 
ear makes it possible to obtain 
full-range performance -rom a 
little speaker which in normal 
use would sound tinny.) Un- 
doubtedly, the Heil headphone 
will exhibit the same virtues as 
the Heil tweeter, such as vivid 
detail and a sense of unre- 
stricted high-frequency re- 
sponse. 

Lafayette RP. One of the 
reasons for the excellent perfor- 
mance of electrostatic elements 
is that they employ a flat dia- 
phragm suspended in a uniform 
electrostatic force field. Since 
the electrostatic driving force is 
exerted uniformly on all areas of 
the diaphragm, cone breakup is 
impossible; the diaphragm must 
respond precisely and uniformly 
to the applied electrical signal. 
The Lafayette Radio RP-50 
‘regular phase’ headphone 
($60) aims to achieve this desir- 
able characteristic without the 
expense and delicacy of the elec- 
trostatic approach. The dia- 
phragm is flat and the ‘“‘voice- 
coil’’ wiring is etched uniformly 
in the surface of the diaphragm. 
Flat magnets supply a uniform 
magnetic field, so that the driv- 
ing magnetic force is exerted uni- 
formly on a large area of the dia- 
phragm. The result should be 
smooth, low-distortion re- 
sponse, offering the possibility of 
electrostatic headphone per- 
formance at the moderate price 


of dynamic .phones...Ac 
similar . construction..princi 
was tried_a couple of year ago i 
England with only modérate-sucs 
cess (the Wharfedale isodyn+ 
amic). But Latayette's is a tresn 
execution of the design and de- 
serves a close hearing. 

Pioneer HP. Occasionally, a 
new way of making a transducer 
is discovered; the Pioneer’s 
“high polymer” is such a case. A 
polymer is a type of plastic 
whose molecules are composed of 
long chains of hundreds or thou- 
sands of atoms, and Pioneer’s 
new polymer has the curious pro- 
perty of exhibiting ‘‘piezoelec; 
tric’ behavior. For decades.cer+ 
tain crystals have been known t@ 
be piezoelectric, meaning th 
they generate electrical voltag 
when bent; they are used in low- 
cost crystal microphones and 
“ceramic” phone pickups. The 
new HP material does just the 
opposite: when an electrical volt- 
age is applied to it, it spontane- 
ously bends. So by clamping a 
disc of the material at its edge 
and applying a signal from an 
amplifier, the HP diaphragm 
can be made to pulsate, produc- 
ing sound waves. No voice-coil is 
needed. It is practically impo 
sible to burn out the unit, 4 
can be played at extremely high 
loudness levels without harm 
(except to your hearing). The 
physical assembly of the head- 
phone is simple, so it should 
withstand abuse reasonably 
well. Most important, of course, 
is the sound: its most notable 
characteristic is a smoothness 
and transparency of detail at 
high frequencies which pre- 
viously has appeared only in 
electrostatics. Two HP miodels 
are available from Pioneer, the 
SE-700 for $80-and the SE-500 
for $50, ; 

So there you have it: three new 
approaches to headphone de- 
sign, all different, each promis- 
ing uncommonly good perfor- 
mance in the middle-price range. 
It looks like it’s going to be an in- 
teresting year for fanciers of ear 
speakers. —Peter Mitchell 


Pioneer Dynamic Range 
Expansion System 

Pioneer has introduced the 
RG-1 Dynamic Range Ex- 
pander, a component which 
can be added to any stereo 
component system to recover 
dramatically the musical dy- 
namic range that is usually 
compressed or restricted in re- 
cordings, tapes and FM broad- 
casts. 

Recordings generally suffer 
in three areas of dynamic con- 
trol — reduction of transient 
peaks, overall compression of 


loud levels and upward 
pulation of soft levels. The RG- 
1 is designed to restore dynam- 
ic accuracy in each of these 
three areas. This reversal of the 
recording process results in a 
close approximation of the dy- 
namics of the original pro- 
gram. The expansion range is 
six to 14 dB, variable. 

As an added benefit, the 
downward expansion capabil- 
ities of the RG-1 significantly 
reduce all noise components — 
tape hiss, record surface noise 
and background FM noise. 
Price, approx. $175. 
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Nikko Integrated Amp 
The TRM-800 has an ampli- 
fier section featuring a minim- 
um continuous RMS power 
rating of 60 watts per channel, 
20 to 20kHz into 8 ohms at no 
more than 0.3% total harmon- 
ic distortion. Also, it has three- 
‘stage direct-coupled negative 
feedback equalizer pre-amp 
circuit; two-stage direct- 
coupled negative feedback pre- 
amp tone control amplifier;di- 
rect-coupled OCL pure-com- 
plementary circuit in main am- 
plifier section. 


Harman/Kardon- 

Rabco Turntable 
The new Harman/Kardon 
| Rabco ST-7 straight-line track- 
ing turntable makes use of con- 
ventional methods where they 
offer the best solutions to prac- 
tical problems, and of new 
technology (never before pres- 
ent in a turntable) where the 
end results are of substantial 
meaning. 

No longer does the music en- 
thusiast, have to compromise 
with makeshift contrivances 
such as anti-skating controls, 
“S"’-shaped arms, tracking er- 
ror mechanisms, and all the 
other devices that are simply 
attempts to deal with the in- 
herent problems of the pivoted 


arm. 


New Philips Turntable 
The 209 S Electronic was de- 


fidelity turntable, fully suit- 
able for quadriphonic systems 
including CD4. The technical 
specifications are state-of-the- 
art. More important, however, 
they are audibly perfect. You 
will never hear noise, speed im- 
perfections, or any other de- 
viation from flawless repro- 
duction of your records caused 
by the 209 S Electronic. The 
unique features incorporated 
were designed for your conven- 
ience and the safety and care of 
your records. 

The only thing the 209 S 
Electronic can’t do is put on 


performed automatically — 
electronically controlled and 
with the aid of three motors: 
one each for turntable drive, 
pick-up arm movement, and 
cueing. The turntable “‘recog- 
nizes”’ the diameter of the rec- 
ord and starts rotating at the 
correct speed. The pick-up arm 
rises from its rest, swings exact- 
ly into position above the run- 
in groove and lowers itself gent- 
ly onto the record. And when 
the record has been played 
through the pick-up arm re- 
turns automatically to rest po- 
sition. 


signed to be the ultimate high 


the record. Everything else is: 


Yamaha all-FET 
Master Control Center 
The Model C-1 Master Con- 

trol Center establishes an en- 
tirely new product category. It 
is not just a more elaborate ver- 
sion of an ordinary preampli- 
fier. The C-1, which is an all- 
FET component, is an audio- 
phile version of a professional 
audio control and monitoring 
center. The C-1 matches the 
Model B-1 power amplifier 
very well in all respects, espe- 
cially tone quality, electrical 
characteristics, performance 
and cosmetic design. This pro- 
fessional control center is com- 
bined with a signnal genera- 
ting test instrument and made 
even more flexible with the ad- 
dition of special equalization 
controls for presence and 
acoustic balance. These con- 
trols, as well as the regular bass 
and treble controls, can be 
completely bypassed out of the 
circuit or they may be used to 
equalize a recording or dubbing 
as you select. 


@ YAMAHA MODEL C-1 ALL FET PREAMPLIFIER 


This new instrument uses 
specially selected field effect 
transistors for every single 
stage. The built-in audio test 
instrument produces four dif- 
ferent sine wave frequencies for 
calibration and alignment pur- 
poses and a pink noise source 
for acoustic measurement and 
compensation adjustments. 
The unit also incorporates pre- 
cise dual peak-reading output 
meters. These meters offer ex- 
tremely exact level indication 


at any short signal duration. 
For example, the peak meters 
respond to one wave of a 10kHz . 
sine wave and indicate its lev- 
el within -2dB error. Below 
7kHz, the error is negligible. 
This quick response peak met- 
er can also be used as a power 
level meter together with the 
-30dB attenuator switch and 
the external input terminal. An 
internal, external selector and 
meter input terminal are on the 
rear panel of the C-1. 


Bose Shows 

Recognizing the problem of 
consumer confusion and dis- 
couragement when setting out 
to purchase hi-fi equipment, 
which should ultimately bring 
pleasure and satisfaction, the 
Bose Corporation has designed 
what's called The Sound Gal- 
lery (at the Brands Mart Ware- 
house in Cambridge at Fresh 
Pond). 

Bose has put together two 
audio-visual shows called 


‘The Shiny Vinyl Canned 
Grand Canyon Tour.” The 
shows will present to the con- 
sumer a basic “course” in hi-fi, 
utilizing their computer-con- 
trolled demonstration system 
involving narration, music, and 
variable room lighting. With 
the exception of the Bose re- 
flective-sound, speaker-design 
concept, all other components 
will be displayed on a generic 
and not brand-name basis. The 
Sound Gallery is scheduled to 


Teac Studio Mixer 

Rarely has the world of audio 
been introduced to a product 
that reflects as much aplica- 
tion ingenuity as the Teac 
Model 2 Mixer. It controls six 
sources of audio with mic or 
line selection, high and low cut 
filters, channel assign, pan, 
and a cue output on each in- 
put. These get mixed down to 
four channels with send and re- 
ceive patch points, line and aux 
jacks and a buss input to each 
output. All of which adds up to 
a compact, highly flexible 
audio mixer. 

The Model 2 is the first mix- 
er in its price category that was 
specifically designed for true 


multichannel recording. It will 
accept a combination of sev- 
eral different selectable in- 
puts, and present them altered 
or unaltered at a variety of se- 
lectable outputs. Therefore 
what it does is give control over 
what goes on in the process. It 
gives access to the system 
chain, and permits the intro- 
duction of other components 
into the system as well. Just as 
the tape recorder allows one to 
determine when something will 
happen, the Model 2 allows one 
to determine what that some- 
thing will be. The complete 
system gives both perceptual’ 
and temporal control over the 
process of sound as art. 

The mixer fits in two places 


within the system chain. First, 
just ahead of the tape recorder 
so that decisions can be made 
about what will be originally 
recorded, overdubbed and then 
stored. Second, at the output of 
the multichannel tape re- 
corder so that one can make de- 
cisions about what will be re- 
trieved and mixed down. 

In a real-time operation, like 
PA, the mixer serves as a cen- 
tral point of control so one can 
perceive the performance as a 
member of the audience, and 
then alter the perception of 
that performance to achieve 
the greatest benefit and de- 
sired artistic effect. An op- 
tional carrying case is avail- 
able. 
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Continued from page 8 

tention and feeding and water- 
ing and all that it needs. I don’t 
know that writers can cure that. 
VB: Well, there -are eertain-re=— 
strictions in moving speakers. . 
VC: But within those limita- 
tions, there is no question that 
you can choose the worst place- 
ment of a loudspeaker. Every- 
body around this table makes 
loudspeakers, and if you take the 
worst loudspeaker that any of us 
makes, and the best loudspeak- 
er that any of us makes, you can 
make the worst one sound bet- 
ter than the best one simply by 
putting it in the right place — 
and vice versa. 

DM: I will put into the discus- 
sion that people should by all 
means use their tone controls. 
That'll help. But placement 
should also be stressed. 

Which leads me to the next 
question I was going to address 
to you, Roy. A lot of people read- 
ing this will have purchased a 
loudspeaker made in Cam- 
bridge, and a lot of them will 
have purchased it in the late 
60s. A lot of consumers are con- 
vinced that’ new products are 
worth it, maybe even slightly 
better than what they replace. 
But take someone who has a 
good, accurate speaker, an AR 5, 
a KLH 5, even a KLH 6, let’s 
say, bought a while ago and here 
it is 1975, and they are curious to 
know if there’s any reason why 
they should give up or trade in a 
KLH 5 or an AR 5 for what’s 
available today. 

RA: It’s a question that’s un- 
answerable unless you know the 
person. It would be like telling a 
person he should trade his °72 
Caddy for a 74. On the face of it 
there isn’t much point in doing 
that .... The difference be- 
tween a very good loudspeaker 


and a slightly better loudspeak- 
‘er is very small, But to some peo- 


ple. that-difference is very im- 


‘portant..If it’s that impertant.to 
you to have the best possible 
sound, then look for it, and find 
it, and if something else comes 
out next year that’s better, then 
by all means~get that. But I 


-wouldn’t do- that myself; and I~ 


certainly wouldn’t advise people 


‘to do that. 


PM: Maybe a way we can turn 
the question around that better 
addresses what you are actually 
doing or thinking about is to ask 
whether there have been funda- 
mental advances in loudspeaker 
technology during the past five 
to 10 years, and if so, how dra- 
matic are the resulting improve- 
ments? 

HK: Given the ownership of any 
of the speakers you mentioned, I 
think it would be foolish for 
somebody to consider some- 
thing else. 

DM: Do you agree with that, 
Roy? 

RA: I wouldn't dispute it. From 
Henry's point of view, it’s a per- 
fectly valid reaction, and, as I 
said, I wouldn’t do it myself. On 
the other hand, if somebody 
owns a two-for-$29 set of speak- 
ers and he’s out to make a sub- 
stantial improvement, then ob- 
viously the way to make the 
most substantial improvement is 


to buy one of the better loud-. 


speakers available today. 

VC: For a person who has a 
high-quality loudspeaker, such 
as the ones you mentioned, he 
would probably get less of a 
change in performance going 
from an older speaker to a new 
one than he would get if he work- 
ed with what he had, and placed 
it properly in that room — in 
other words, optimize the rela- 
tionship of the speaker to the 
room. Doing that can save you 
$400 to $600. 

DM: Usually the kinds of people 
who are going to spend that kind 
of money aren’t exactly dispas- 


sionate listeners. We all know of 
those who traded Quads for 
Magneplanars for Ohm-Fs etc. 

AP; Not necessarily. for.a sonic 
improvement They'd be 
trading them regardless. But the 
question was answered with re- 
gard to people who spend hard- 


earned money and have set aside.“ 


a certain amount of their money 
to buy something that will satis- 
fy them. 

DM: And are very distrustful of 
most products and most corpor- 
ations. 

HK: One is selling satisfaction. 
To sow the seeds of dissatisfac- 
tion by suggesting that one 
should always get a new one is 
completely antithetical to what 
one should do. 

AP: We're making progress to 
satisfy people, not to dissatisfy 
them over a period of time. 

I have a friend who calls me 
faithfully every six months upon 
getting a new piece of audio gear. 
He tells me how he hears things 
on his records he never heard be- 
fore. One of these days I’m going 
to record the conversation and 
after he gives it to me again I’m 
going to play back the previous 
one because it’s identical. 
DvR: Ed Villchur brought out 
the AR-2 loudspeaker after hav- 


ing said the first model, the AR-- 


1, was perfect, but that AR-2 
corrected all its deficiencies. I 
think we should look at the loud- 
speakers that we make and have 
been made by the same com- 
pany five and 10 years ago in per- 
haps the same light. Yes, there 
are improvements that have 
happened.-There are things that 
are different, and I again come 
back to the point that perhaps 
music is different. If we speak 
from the standpoint of the clas- 
sical music listener, I don’t think 
Mozart has changed, nor has 
Bach, nor have Liszt and many 
of the others. Nor have the in- 
terpretations changed that vio- 
lently. However, major changes 
have occurred in what might be 
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Campos: ‘‘We 
should not confuse 
marketing success 
with technologic 
success .... The 
vileness of [a sales- 
man’s] argument 
against a product is 
inwersely propor- 
tional to the profit.” 


called popular music. And one of 
the most important things that 
has happened is that, first, the 
recording people have decided to 
put more sound into the ex- 
tremes or the near-extremes of 
the frequency range, for artistic 
reasons. Second, the playing of 
the music, for whatever reasons, 
is being done at a much louder 
level. Not only that, but kids to- 
day expect not only to hear but 
also to feel music. (We all know 
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that the-resonant. frequency of 
the average human chest is 
about 100 Hertz.) Loudspeakers’ 
designs, even the very classic 
models, as we all know, them, 
have had at least one «major 
change. The major) change vis 
that they're capable:rof} with: 


standing:. more... power} beeause 


amplifiers are: bigger;:t00. \2 


DM: That's something probab- 
ly all-of ‘you gentlemen have had | 


to take into account. I just got 
Audio yesterday and went over 
the-1976 power amp list, and, my 
God, there’s enough there to 
light up a city. Certainly anyone 
who designs speakers has to take 
into account the possibility that 
someone is going to connect 
speakers unfused. 
RA: Before we get off the sub- 
_ ject of loudspeaker quality or fre- 
quency response completely, 
there are two points I'd like to 
make. We should get back a 
sense of perspective about this, I 
think. The fact is that Victor 
Brociner’s perfect loudspeaker 
doesn’t sound the same as Win 
Burhoe’s perfect loudspeaker. 
They sound quite different, and 
Danny’s speaker sounds differ- 
ent still. So there are absolute 
differences and the fact that they 
are different means, really, that 
none of them is perfect. There’s 
still a way to go, for one thing, 
and for another, I think people 
like to choose among imperfec- 
tions and they should be per- 
mitted to do so. The ‘second 
point I want to make on that 
score is that changing a loud- 
speaker makes a bigger differ- 
ence in sound than changing any 
other component, regardless of 
where you put it in the room, as a 
general rule. And therefore, if 
you are unhappy no matter 
where you put the loudspeaker in 
the room, there’s a good chance 
that you can be made at least a 
little bit happier with a differ- 
ent-sounding imperfect loud- 
speaker. 


Continued on page 26~ 


For over 30 years the acoustic engineers at Cerwin-Vega laboratories have 
devoted their time and money to the pursuit of audio excellence. Because 
almost all consumer audio business until very recently was aimed at mass- 
produced, lo-fi, budget systems, Cerwin-Vega designed their equipment, 
almost exclusively, for professional accounts. (We would need over twice this 


FOR THE AUDIO PURIST 


amplifiers. Even the Academy Awards Committee bestowed an unprecedented 
acknowledgement for Cerwin-Vega sound reinforcement in the movie Earth- 
quake). With the current demand for uncompromising audio performance it 
stands to reason that consumers should look to the same people that the 
professionals have chosen. .. CERWIN-VEGA. 


space just to list the musical groups using Cerwin-Vega speakers and 


Cerwin- 
Vega 


The tower principle is Cerwin-Vega’s latest speaker design. The tall column-like 
cabinet houses the mid-range and tweeter elements in a standard fashion, while the 
woofer is mounted underneath, facing the floor. This design permits less interaction 
between drivers and allows the woofer to couple with the room more effectively, 
thus greatly improving bass response. As with all Cerwin-Vega speakers, the tower 
line is remarkably efficient and capable. of being driven by virtually any amplifier 


Cerwin-Vega consumer power amplifiers were designed with decades of ex- 
perience in professional sound reinforcement. The units, because of their 
applications, had to be as distortion free as possible, but even more important, had 
to be totally stable into even the most reactive loads. Uncompromising attention to 
detail has made these units one of the most sought after P.A. amps in the business. 
Discover for yourself what distortion free power really sounds like. ¢ 


regardless of power. 


Configuration: 


LF: 
MF: 
MF: 
HF: 
Crossover Freq 


Dimensions: 


SPECIFICATIONS—-12T 


Frequency Response: 32-20000 Hz + 3/2dB measured in % space with suitable wall 


and floor reflection 
Efficiency: 10048 @ | watt @ | meter on axis 
Configuration: Direct-radiating 3 way “tower” 


Power Handling? 100 watts average continuous program power 


Maximum Output Level (@ 1 meter): 119 dB 
Driver Complement: 


LF: Special 12” woofer, 6 Ib. magnet system, 15 Hz resonance. 
MF: 8" cone driver in sealed sub-chamber, 4 Ib. magnet system. 
HF: 2%" dhorm tweeter, 1" diaphragm, 16000 Gauss 


Crossover Frequencies: 200 & 4000 Hz 


Controis: Separate rotary midrange and high frequency level controls 


Tweeter Protection: Resettable circuit breaker 
Overall Protection: User-replaceable fuse 
Dimensions: 13%"'D « x 40"H 
Weight: 75 Ibs, 

Finish: Oiled walnut with black grille 


Minimum Recommended Amplifier Power: 4 watts RMS (for sound levels comparable 
to 25 watts with low efficiency speakers) 


SPECIFICATIONS—15T 


Frequency Response: 3(-20000 Hz +3%2dB measured in % space with suitable wail 
and floor reflection 
Efficiency: 103 db @ | watt @ | meter on axis 


Direct+Reflecting 4 way “tower” 


Power Handling: 150 watts average continuous program power 
Maximum Output Level (@ 1 meter): 124 dB 
Driver Complement: 


Special 15” woofer, 12 Ib. magnet system, 13 Hz resonance 
8” cone driver in sealed sub-chamber, 5 Ib. magnet system 
(reflective): rear-radiating horn driver, 1" diaphragm 

5” superdhorm tweeter, 1" diaphragm, 17500 Gauss 
uencies: 200, 1500, & 4000 Hz 


Controls: Rotary level controls for all drivers except woofer 
Tweeter Protection: Resettable circuit breaker 
Overall Protection: User-repiaceable fuse 


Weight: 95 Ibs. 

Finish: Oiled walnut with black grille 

Minimum Recommended Amplifier Power: 2 watts RMS (for sound levels comparable 
to 25 watts with low efficiency speakers) 


Sensitivity: 


Protection: 


Indicators: 


1M Distortion (60 & 7000 Hz 4:1): 
less than 0.01%, 500 mW-365 watts 
1.5V RMS 

Input Impedance: 10K nominal 

Hum & Noise: less than ImV (80 dB 


below 10 watts) 
Stability: unconditionally stable 
with any load or source 
impedance 
Controls. : Gain & Crossover Mode 


(each channel), AC power 
switch 


Crossover Frequency: 250 Hz Standard, 


Tri-Tangential V1 limiters 
(2), OC supply fuses (4), 
AC line fuse, thermal 
cutout breakers (2) 

Output Connectors: Five-way binding post 
Pilot light, dual VU meters, 
dual proportional in- 
candescent indicators 


* SPECIFICATIONS: A-30001 
Power Output: 365 watts RMS/channel, 
20-20000 Hz 


others on special 
order 


Finish : Black & brushed anodized 
aluminum 

Size: 19 in.W x 8 in.H x 11% in, 
D (fits standard 19 in, racks) 

Weight: 50 Ibs. 

Price: $1,195.00 


SPECIFICATIONS: A-1800 
“Power Output: 225 watts RMS/channel, 
20-20000 Hz 


1M Distortion (60 & 7000 Hz 4:1): 

less than 0.01%, 500 mW-225 watts 

Sensitivity: 1.5V RMS 

Input Impedance: 10K nominal 

Hum & Noise: less than 1 mV (80 48 

below 10 watts) 

Stability: unconditionally stable with 
any load or source impedance 

Controls: Gain (eaoh channel), ic 
power switch 

Protection: §Tri-Tangential V1 timitefs (2), 
DC supply fuses (4), A€ line 
fuse, thermal cutout breakers 


Output Connectors: Five-way binding 

indicators: ilot light, LED j fo; = 


channel) 


Finish: anodized aluminum, black > 
with bright lettering 
Size: 19 in.W x 8 in.H x 11% 
(fits standard 19 in, racks) 
Weight: 33 Ibs, 
Price: $599.50 


The complete line of 


Cerwin-Vega 


products 


is available only at 


K&L 


OUND 


Hours: Mon.-Thurs., 10-10 


Fri. 10-9, Sat. 10-5 
75 N. Beacon St., 
Watertown 
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Tech 


There’s alwe 
music system tha 
you in Our sound 
right in your livin 
your eagerness to 
system, you negle 
grill covers on the 
your wallpaper. 

So when yor 
system at Tech H 
you a whole week 
if you’re entirely 
with the way the 
sounds and looks 
home. And if it t 
out that anything 
about the system 
pleases you, just | 
the components t 
of purchase and \ 
if you'd like, we’l 
a system that doe. 

This seven d 
antee is just one c 
portant Customer 
Another one you’ 
thirty-day Price P 
assures you of get 
town for your cor 


The system 
two EPI 60 “‘Line 
the powerful Ken 
stereo receiver, ar 


MA 240A Newbury St, 870 Commonwealth Ave, Boston ¢ 38 Boylston St, 182 Massachusetts Ave, Cambridge e Route 9 Framingham = Route 1, Dé 
Amherst ¢ Hanover Plaza. Hanover ¢ 375 North Montello St, (Route 28) Brockton CT Caldor Shopping Center, West Main St. Avon NH Main St.H 
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the Music Syste! 
Tech 
Your Home 


Satisfaction Guarantee 


stem you're not entirely happy with. 


lways the possibility that the 
that sounded just right for 
indroom may sound less than 
iving room. Or perhaps in 

; to choose the best sounding 
eglected to notice that the 
the loudspeakers clash with 


you buy your 


Come in to Tech Hifi this. weekeamd . 
listen to either of the systemssfeaturedsherts 
Or any other combination of components 
from our great selection of over one 
hundred name brands. 


2260X automatic turntable complete with 
a base, dustcover and Shure magnetic cart- 
ridge. At Tech Hifi’s sale price this week 
of only $349, you can save a full $81 off 
the manufacturers’ combined suggested 


system you might | get a pair of Mura stereo headphones 
consider purchas- 4 that usually sell for $15, for just $1.99. 


retail prices for these components. § Bring this coupon in to any gn 
Another participating Tech Hifi and you'll 


1 Hifi, we give 
eek to decide 
oly pleased 
he system 
in your 

it turns 

ing at all 

em dis- 

ist bring 
ts back within seven days 


1d we’ll refund your money. Or 


ve’ll help you put together 
loes please you entirely. 


day 100% moneyvback guar- 
ie of Tech Hifi’s fourteen im- 
ner Satisfaction Guarantees. 
ou’ll be very interested in is a 
e Protection Guarantee that 
getting the /owest price in 
components. 


m shown to the left features 
inear Sound”’ loudspeakers, 
<enwood 2400 am/fm 

_and a light-tracking BSR 


@KENWOOD THISWEEK ONLY: $349 


this week includes If you decide to purchase a system, 


the all-new Nikko You'll have a whole week to decide if you're 


8085 am/fm entirely satisfied with it. 
stereo receiver, It’s just one more reason why more 
MicroAcoustics people will buy quality component music 
FRM-1 loud- systems from Tech Hifi this week, 


speakers and a 
Dual 1226 auto- 
matic turntable with a base, 
dustcover and an excellent Shure M91ED 
magnetic cartridge. List price for these 

fine components is $963, but Tech Hifi 

is selling them this week for only $749! 


THIS WEEK ONLY: *OTRRG 
Mea Dual | 


As an additional bonus when you 
buy any system or component at Tech Hifi, 
we'll give you a free ‘“‘Eat Hear’? coupon 
book that can save you up to $100 off the 
price of fine food and drink at twenty- 
eight restaurants in the Greater Boston 
area! 


than any other stereo store. 


1. Dedham e 352 Main St. Stoneham e 667 Main St, Waltham ¢ 279 Main St. Worcester © 48 Teed Drive, Randolph e 186 Main St, Northampton ® 253 Triangle St. 
3t, Hanover @ Nashua Mall Extension, Nashua VT Burlington | North Bennington RI 165 Angell St. Providence e 1989 Post Rd, Route 1. Warwick 
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Continued from page 23 

VC: We've been doing a lot of re- 
search as a result of having ra- 
ther thorough testing facilities — 
testing loudspeakers and drivers 
so that they're identical, and 
putting them together in speak- 
er systems which measure iden- 


tical, and yet sound 


Different enough ‘to treate 

question, why? What are we not 
measuring that causes this dif- 
ference in sonic character? 


That’s one of the reasons we’re- 


investigating phase and we have 
not yet come up with a defini- 
tive reason. 

DM: How about the ones that 
are made on a Friday in a com- 
pany, and the ones that are 
made on a Monday in the com- 
pany? 

VC: Well, you can have sonic 
differences between one made at 
5:34 and another made at 5:35. 
And the question is, define in an 
objective manner some method 
of measurement that will tell you 
exactly why it sounds different. 
VB: I think Vic is right. I’ve felt 
for years that one of the big prob- 
lems is a lack of knowledge of 
psycho-acoustics, and how peo- 
ple react to different things. 
What are the things that you can 
or cannot measure in a loud- 
speaker that will affect the way 
it sounds? 

DM: Do you think there’s more 
research going on now? . 

VB: There is some, not nearly as 
much as there ought to be. It’s a 
big job and it’s not easy to do. 

DvR: And who's paying for it? 

VB: That’s a big problem. But I 
think we're in danger of leading 
people to the conclusion that 
loudspeakers haven’t been im- 
proved over the last 10 years. I 
don’t think that’s so. I think that 
component design, the driver un- 
its themselves, has improved. I 
think you can make much bet- 
ter tweeters today than you 
could years ago, mot just a mat- 
ter of power handling, but in 
smoothness and extended range. 


Burhoe: “I’m trying 
to make a speaker 
which is more popu- 
‘lar... [with] a lit- 
tle bit of emphasis on 
the frequencies peo- 
ple like to hear.”’ 
Kloss: ‘‘It’s a sound 
you yourself would 
prefer to live with at 
home?’’ 

Burhoe: “No.... 


But I have the prob- 


lem of making a 
living. 

WB: The KLH tweeter, which 
was made years and years ago, is 
about as good a tweeter for its 
bandwidth and efficiency and 
dispersion as there is nowadays, 
I think. I don’t think that, for 
that size tweeter, a better one 
has been made since. 

HK: The first to go down to ra- 
ther low frequencies for a tweet- 
er, is that what you’re referring 
to? 

WB: Yes. If you have different 


objectives, you can make differ- 
ent tweeters, which have differ- 
ent areas of excellence, but for 
that particular tweeter, I think 
that’s as good a tweeter as there 
is now. 

VC: In point of fact, many driv- 
er manufacturers make copies of 
that tweeter, which a lot of man- 
ufacturers use in their top speak- 
ers. 


I think something else has to 


be mentioned-here. Henry’s aim 
has always been to make the best 
loudspeakers for the money. His 
choice of compromises has al- 
ways been proven right, and he 
has also mentioned octave-to- 
octave balance. The basic dif- 
ference, say, between the Ad- 
vent tweeter and the KLH 6 
tweeter is not an intrinsic im- 
provement in performance as 
much as it is a change in the oct- 
ave-to-octave balance of the 
speakers. 

DM: Another good one is the 
EPI tweeter... 

WB: I liked that choice because 
it was a completely different de- 
sign objective. 


Where Are We Going? 


HK: I have a question that was 
sort of implied by Roy when he 
commented that given two 
speakers that people regard as 
most nearly perfect, the dis- 
agreement between them shows 
that one has a distance to go. 
Does this necessarily mean that 
the direction in which to go is 
shown? Can you show what is 
the direction to go in to make it 
better? Does there exist an ob- 
jective definition of what it is 
that we’re all trying to get? 
RA: From the layman’s point of 
view, he has no way of knowing 
which direction from his speak- 
er is towards perfection. 

HK: But for a loudspeaker de- 
signer? 

RA: There’s no clear way, so far 
as I know. 

HK: So the disagreement just 
shows uncertainty — not that 


there's a road to be traveled that 
we haven't gone far enough 
down. 

Editor's note: Allison has since 
remarked that “in terms of the 
transducing device itself, there 
must be a more elegant way than 
any we have now of converting 


electrical to acoustical energy. I 


think that we may compare our 


present loudspeaker mechan- 


isms-with-the electromechanical 
desk calculators of the 1950s, 
which have now been made ob- 
solete by IC-based microcom- 


puters that are much smaller, far. 


more versatile, and lower in cost. 

“For the near future, how- 
ever, the most fruitful path of 
development should be toward 
extending the concept of the 
loudspeaker system to include 
the listening room. The room is 
just as important a part of the 


‘transduction system as is the 


loudspeaker enclosure or the 
speaker units mounted in it.”’] 

AP: I really have to strongly dis- 
agree with the statement that we 
have a long way to go, because I 
have personally witnessed a 


. number of demonstrations 


where, given very good source 
material, so-called imperfect 
loudspeakers not only sounded 
good but they sounded indistin- 
guishable from live musicians. 
DM: Andy, that’s always been 
true. I mean that was true with 
Wharfedale in 1932 or so. 

HK: It’s been poorly reported. 


We have more acute reporters to- © 


day; you can’t get away with 
what Edison did in his live-vs.- 
recorded tests. 

DM: That may be true, That 
goes back to what Victor [Broci- 
ner| was saying about psycho- 
acoustics. But this argument is 
not ipso-facto a good one, that 
you can fool people. 

AP: Yes it is, because the big 
area of weakness, and the big 
area of variability, is in the 
source material. If you have a 
loudspeaker which a lot of people: 
agree is a good loudspeaker, and 


we can take practically any loud- 
speaker represented at this ta- 
ble, you can make recordings for 
that loudspeaker that will be 
well-nigh perfect. 

WB: It’s not sufficient that a 
speaker sound indistinguishable 
from live music; it can sound 
better. And many designers like 
to make their speakers sound 


better than. the-original -music: 
~ And that’s 


because the people 
that do the recording don’t know 
very_well what people like to lis- 
ten to. Now certain loudspeaker 
designers have done extensive 
psycho-acoustic research and 
know what people like to listen 
to, and so they can subtly de- 
sign their speakers (in terms of 
phase response and frequency re- 
sponse and distortion) to make 
those speakers sound better to 
the customer than the actual 
performance would have. 

PM: Implicit in that statement 
is that we’re no longer into “high 
fidelity,” i.e. accuracy. We are 
looking more to please the lis- 
tener. 


WB: Right, it’s the denial of the 


“high fidelity” philosophy per 
se. 
DM: But that’s been denied for 
the longest time. 
DvR: This is an old thing; an- 
other story comes to mind too. 
For many years John Kessler was 
the administrative man at the 
acoustics laboratory of MIT, 
which in the late ’40s obtained 
one of the very modern Klipsch 
loudspeakers, which was used for 
all sorts of tests, and then it went 
to Mr. Kessler’s house for eval- 
uation. His kids used it as a play 
house, and they sort of grew up 
in it: Once they became old 
enough to attend live concerts, 
he took them to the Symphony 
and lo and behold, they com- 
plained there wasn’t enough 
bass. 
DM: And more often than that, 
not enough treble. Live music is 
extraordinarily dull-sounding if 
Continued on page 30 


IN-DASH AM/FM STEREO 


Our Price® 


CeAIG. 


3517 Compact Cassette Stereo Player 


Thumb-Wheel Tuning. List $99.95 


with Built-in Cassette. List $189.95 


with FM 
Radio OSame as 3515 pius FM Stereo Radio 0 
Radio-On Switch 0 Stereo-Mono Switch O 


Featuring the Largest Working Display of Auto Stereos 


IN-DASH AM/FM Stereo with 8-track. 


List $189.95 


Sale Price $4 39° 


Also See The Quality Pioneer Auto Speaker Systems 


Convert 
to 


Was $49.95 


NOW $39. 95 


Bonus. .. Get 20% off any craig speakers 
with purchase of 9230 Powerplay Booster 


Manual Pr 


North of Boston 


WE INSTALL CAR STEREOS 


LAFAYETTE RADIO associate STORE. 


a 4 0 WwW HIGHWAY SO. 
— 243 


NASHUA NH — 888-5444 


298 BOSTON RO. BILLERICA. MA — 667-2828 


HOURS Mon & Wed 10to6 Thurs &Fri 10109 Sat 9 30105 30 


Powerplay 


9230 Powerplay Booster. 0 Converts 
Any Craig Car Stereo to Powerplay 0) 12 
Watts Continuoys Sine-Wave Power per 
Channel 0 Compatible with 4-speaker 
Stereo-Matrix Systems O Automatic 
Power Switching 0 Plug-in Installation 


3153 Compact Eight-Track Tape Player with FM 
Stereo Radio 0 Slide Volume Controls for Left 
and Right Channels 0 Slide Tone Contro! 0 
IIluminated Program Indicators 0 Automatic and 
ram Change 0 Cartridge Door for 
Tape-Head Protection. List $89.95 


Our Price $69° 


The Model 55 


Specifications 


Driver Complement 

1” Dome Tweeter 

4” Midrange 

10” Acoustic Suspension Woofer 


Size 

30” high 
10” deep 
15” wide 


Power 


25 watts min. 
150 watts max. 


None 


electronics. 


/ 


Cambridge 
Cawrenc 


BANK AMERICARD 


Cambridge 


Minuteman Radio 


Suffolk Audio 


Gimmicks 


The Model 55 


The AMBIENT Model 55 represents the highest evolution in dynamic 
transfucer research and design. Each component and design variable has 
been thoroughly researched and matched in order to produce a loudspeaker 
system that remains utterly faithful to its input. 

The Model 55 is a three driver, three-way system which maintains wide dis- 
persion, precise imaging, full range frequency and power response, and ex- 
cellent transient performance. Its extremely high degree of accuracy enables it 
to virtually disappear when fed good program material through high quality 


For additional information and a personal introduction to the MODEL 55 and other Ambient 
Loudspeakers contact one of the following franchised dealers: 


Tweeter Etc./ Brockton 


.E. Music 
Maine 


Resistor-tronics 
Rt. 3A Burlington 


Radio Shack /Bodex 


Marlboro 


Bi-Rite 
Manchester, N.H. 
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ESS standard of excellence yourself. Visit a franchised ESS davies one 
a handful perceptive enough to bypass the conventional and premier the 
- most advanced state-of-the-art designs in high fidelity, a dealer who” 
_ understands the loudspeaker tomorrow — the ESS Heil air-motion 


See and hear the Loudspeaker of the Future at These Authorized ESS Dealers: 


ATLANTIS SOUND 


38 Brattle St. 109 Commonwealth Ave. 
Cambridge Boston 


811 Boylston St. 10 Sylvan St. 
Boston Peabody 


248 Worcester Rd. 


Framingham 


328 Main St. 
Worcester 


lawoy 


261 Thayer St. 
Providence, 


K&L SOUND 
75 N. Beacon St. 
Watertown 


Ate 


bine: 


oOo 19) 
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the ESS Heil air-motion transformer diaphragm can, alone 
world as the first really new air-moving principleinfivedecades. 
‘ONLY the ESS Heil air-motion transformer is the loudspeaker of the 
| hen a revolutionary new principle recreates the excitement and grandeur 2 Q 
‘ 
> 
— 
{ 
a 


Best For Less 


HIGH-FIDELITY 
AUTOMATIC 
TURNTABLE 


Single-play turntable, less cartridge. Elec- 
tronic brain — fully automaiic. start-stop 
speed selection and tone arm return — 
switchable to manual Operation. Three 
motors for — DC servo motor drive system; 
cueing; tone arm functions. Manual touch 
button control for speed seteatian-and cue- 
ing. Fine speed and anti-skating bias gon- 
trols: Complete with tone ‘arm and | 
removable dust cover. _$299.50 © 


r 


MODEL -209 


If playing clubs is your gig, you know the choices you face in picking PA equipment. Either a couple 
of monster cabinets that weigh a ton and take up half the stage. or some nice, slim, light columns that 
unfortunately are a little lightweight on sound, too. And the control head is either so cluttered with 
gizmos that it takes five minutes to find the volume knob, or else it’s so basic it won't do everything 
you need it to. 

Now Cerwin-Vega has a neat new solution to your PA problems — the MM-3/V-30 combination that 
gives you more power and versatility than a lot of the biggies, with the portability of a lightweight. 
Efficiency is what the MM-3 system is all about, and that translates into more useful features per buck, 
and more sound per pound. 


PHILIPS 
HIGH-FIDELITY 


; Where else can you find a compact and affordable PA system with all these important features? 
~—a built-in professional quality limiter. so you can run LOUD without the danger of distortion on 
MODEL-212 sudden peaks. 


Single-play turntable, less cartridge. —a unique “Freq-Out" feedback eliminator that’s more effective than tone controls, switches, and 
; ; : most graphic equalizers for suppressing feedback. Easier to use, too. 

Complete with integrated tone arm and —a switchable 20 dB pad on each of the 8 channels. Very important for keeping extra “hot" micro; 

hinged. removable dust cover. Electronical- phones from overloading the preamp, but many mixers don’t have it. 


ly controlled DC servo motor drive system. 
Two speeds: 331/3 and 45 rpm. Automatic 
shut-off. Cueing by hydraulic arm lift. 


—a special “Preview” system that lets you listen to any combination of channels you choose through the 
built-in headphone amplifier — without disturking normal operation! 
—a hefty 275 watts RMS with less than 0.25% distortion — with the same ultra-rugged power ampli- 


fier circuit that's shaking movie theaters all over the world in EARTHQUAKE! 

—our best selling, V-30 speaker systems, with a 15” woofer and burnout-protected high fre- 
quency horn. At least four times as efficient as the column speakers you're probably familiar 
with, plus whole extra octaves of bass and treble response and better dispersion, too! 

And that’s just a partial list of the MM-3/V-30 system's standard features. When your 

needs grow, you'll appreciate the system's versatility even more. Want to use low im- 

pedance mics? We've got a low cost converter that installs in minutes and comes ready to 

accept a plug-in snake cord for remote mixing. Need more power? Just plug in extra amps 

and speakers. Want to run a separate monitor system? The MM-3 is ready, with a separate 

monitor level control and output. And you can patch in equalizers, electronic crossovers, or 
accessory echo or effects devices any time you need them. 

So before you buy any PA, it'll pay you to check out the MM-3/V-30 first. If you thought you couldn't 
get a really high quality system for this kind of money, you're in for a nice surprise! 


Cerwin-Vega 


6945 Tujunga Avenwe, North Hollywood/CA/91605 


Tracking force adjustable 0.75 to 4 grams. 
Anti-skating bias control. $169.50 


PHILIPS 
HIGH-FIDELITY 
MANUAL 

TURNTABLE 


MODEL - 427 


Semi-automatic, 24 a syn- 
chronous motor, Single-play 
turntable, less cartridge. 
Complete with integrated 
tone arm and hinged, 
removable dust cover. Two 
speeds: 33 and 45 rpm. 
Damped cueing. Tracking 
force adjustable guage with 
anti-skating 

justments. 


Available Only At: Hours: Mon -Thurs.. 10-10 
75 N. Beacon St. Fri. 10-9. Sat. 10-5 
Watertown We're not your stereotyped 
787-4073 stereo store 


Something New From 


CONCORD 


One of Concord’s newly- 
introduced, high-quality turntables 
is the single play, manually- 
operated BD-1000. Here isa 
finely-engineered instrument at a 
truly modest price. The BD-1000 
offers remarkable sound capability 
as well as engineering features 
specifically designed to extend 
record life. 


The Concord CR-50 has been 
thoughtfully designed with the 
beginning high fidelity music lover 
in mind. All the essentials for 
superb stereo listening pleasure 
have been built into this precision 
engineered receiver—at a truly 
remarkable budget price. 
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THE SECOND BEST PLACE 
‘WATCH THE SERIES. 


“IT’S A SON Y:” 


The Sony Line of quality televisions is available at: 


Massachusetts 


ATV TV, Waltham 
HARRY AMOS & SONS, Dedham 
ATLANTIS SOUND, Boston, Cambridge, 


Framingham, Peabody, Worcester 


B.M.B SALES, Boston 

BANLY’S, Brookline 

BAYSIDE TV, W. Falmouth 
BECKWITH TV, Winchendon 
BLOOMINGDALE’S, Chestnut Hill 

J. BRAGA, INC., W. Bridgewater 
BRIGGS & BRIGGS, Cambridge 
BROOKSIDE TV, Nabnasset 
CARLSON TV, Watertown 

RADIO CO., Boston 
COMMONWEALTH BUILDERS, Brookline 
CONSUMER AUDIONICS, Springfield 
COROLA, INC., Brockton 

COUNTRY WAY RADIO, Scituate 
EARLY RADIO, Salem 

ELECTRIC MAINSAIL, Nantucket 
FALMOUTH RADIO, Falmouth | 
FEDERAL RADIO, Amesbury 
GARINO’S, Framingham 

GARNICK RADIO, Lowell 
GILBERT’S TV & MUSIC, Lowell 
GORDART TV, Newburyport 

GRAY TV, Lexington 

HARVARD COOP, Cambridge 
HAVERHILL TV, Haverhill 
HENRY’S RADIO, Dedham 
HOSPITAL PHARMACY, Lowell 
HUNTINGTON RADIO, Newton 

J.K. SYSTEMS, Gloucester 

JASON’S MUSIC, Quincy 

K&L SOUND, Watertown 

KEN’S TV, N. Abington 

KINGSTON GAS & OIL, Hanover & Kingston 
KUSTOM TV, Quincy 

LEIB ELECTRONICS, Worcester 
LACHANCE, INC., Gardner 
LAFAYETTE RADIO, Haverhill & Billerica 
LAFAYETTE RADIO, Leominster 


LAFAYETTE RADIO, Nashua 


LAFAYETTE RADIO, Stoughton 

MALCO ELECTRONICS, Lawrence 
MAMMOTH MART, —AIll Stores— 

DICK MARTIN STEREO, Lowell 
M&M SPORTING GOODS, Marshfi ela” 
MALDEN JEWELRY, Malden 
MINUTEMAN RADIO, Cambridge 

MUSIC BOX, Wellesley 

MUSIC TENT, Dedham 

MALMARK, Westwood 

NANSET TV, Orleans 

NANTUCKET SOUND, Dartmouth & Hyannis 
ODYSSEY SOUND, Fitchburg 

OLDE COLONY STEREO, Hanover & Quincy 
PERCY’S, Worcester > il 
PERSSORL RADIO, Brockton 
PRIME VALUE, Fitchburg & Worcester” 
RADIO SHACK, East Wareham & Greenfiae” 1 
REVERE BEACH DIST., Revere 

ROBINSON HOME APPLIANCE, Brockton 
SOUTH SHORE TV, Quincy 

SPRING ST. DRUG, Springfield 

STAN’S TV, Newton 

STAR TV, Chestnut Hill 

SUBURBAN TV, No. Weymouth 

SLATE CoO., Hyannis 

SCHAFER’S, Duxbury | 
TOWNS RADIO, Brockton 
THAYER DRUG STORES of MASS., All Stores r | 
TRANSVISION SERVICES, Boston H 
VAUGHAN & BENSON, Whitman 


New Hampshire 

BI-RITE, 

CONCORD CAMERA, Concord 

CUOMO’S, Salem 

FRENCH’S RADIO, Concord | 

MANCHESTER MUSIC, Manchester | 
MICHAEL’S RADIO, Hanover wis 
RADIO SHACK, Claremont, Lebanon, Gilford, Keene 
R.H. SMITH, Lakeport 

TONY’S RADIO, Portsmouth 
J. TREISMAN, Manchester, Portsmouth & Nashua 


VOICE & VISION, W. Lebanon 
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Continued from page 26 
you're used to the very close mik- 
itig of a string quartet or some- 
thing. 
VC: One of the things we 
shouldn’t get imvolved in is the 
shortcomings of recorded ma- 
terial. As you say, when you go.to: 
Kresge Auditorium and you hear 
a string quartet, it’s true that it’s 
dull but you hear a tremendous 
amount or number of upper har-: 
monics that you never hear on 
records in their relationship to 
the midrange or bottom end of 
the instrument. Not because a 
speaker is incapable of doing it 
but because the method of re- 
cording the instruments some- 
times tends to overemphasize 
certain portions of the sound. 
DM: The recording is so close, 
string quartets especially, that it 
doesn’t sound remotely like what 
it sounds like in a concert. Pe- 
ter’s written about true stereo re- 
cording, and there’s hardly any 
of that. 
VC: That’s right, and when you 
start using multiple micro- 
phones, all kinds of things hap- 
pen, and certain portions of the 
spectrum are emphasized at the 
expense of the very high har- 
monics and things like that. 
That’s the first thing I notice be- 
tween a recorded string quartet 
and a live string quartet. 
PM: Could we address the ques- 
tion to what, extent we could 
overcome the. existing limita- 
tions in the recording medium by 
changing the medium? For 
example, to what extent can you 
overcome both the present diffi- 
calties in recording and the 
problems of room acoustics by 
using multiple channel systems, 
either a four-channel system or 
with time-delayed synthesized 
reverberation in the home, or 
other possible future develop- 
ments of that kind? 
VC: That, obviously, is the way 
that one would look to resolve 
the problem, if one had the co- 
operation of the record producer 


Von Recklinghaus- 
en: ‘‘You can mea- 
sure amplifiers with 
a reasonable expen- 
diture in equip- 
ment, time and 
space. But you can- 
not make acoustics 
measurements by 
wire. A loudspeaker 
is a three-dimen- 
sional animal, and 
unfortunately wave- 
lengths are in- 
volved. 


and the engineers under his jur- 
isdiction, as well as in the cut- 
ting room, etc, But I’m talking 
about something that has no reli- 
ance at all on the A & R man. 
PM: Are there technical prob- 
lems to be solved? Or is it just a 
marketing problem, or a prob- 
lem of getting cooperation from 
the record companies to make a 
fundamental improvement in 
the quality of sound that we hear 
in our homes? 


VC: There are loudspeakers cur- 
rently available that can give 
you an almost exact facsimile of 
what it is that you get as pro- 
gram material. 

RA: Andy’s point is well-taken, 
then. 

AP: Well, part of my point is 
what you buy is frequently not as 
good as what was originally re- 
corded. 

RA: And that even on a perfect 
loudspeaker it would not sound 
good. 

HK: You're at Symphony Hall. 
If you close your eyes you can tell 
you’re at Symphony Hall. If 
you're transported from here into 
a really good listening room with 
a couple of really good speakers, 
then transported into the mid- 
dle of Symphony Hall with your 
eyes closed, how are you able to 
tell you’re in Symphony Hall? 
PM: There is a quality of being 
enveloped by the sound, a sense 
in which you’re not hearing 
sound painted across an area in 
front of you — which is all you 
get ina home listening room. 
HK: There’re different sounds 
coming from different direc- 
tions. All you have to do is imi- 
tate that, and then you have the 
same sound as if you are in Sym- 
phony Hall. It requires no co- 
operation from any record man- 
ufacturer. You may not want to 
create an environment that 
sounds like you’re in a hall; for 
much classical music you would. 
But it is quite possible, and the 
way is quite obvious how you 
make it sound as if you were lis- 
tening in a hall. This is an old 
project that’s been around, we’ve 
done it earlier, the idea of creat- 
ing the same acoustic environ- 
ment which consists of sound 
coming from different directions 
which have different frequency 
responses. You can actively, 
physically imitate the experi- 
ence of being in an arbitrarily 
large hall. 

VC: It isn’t complicated in con- 
cept, but in actuality our com- 


puter took from 12:00 until 4:15 
in the afternoon to plot all the re- 
flections and the delays from one 
quadrant in Symphony Hall 
alone. And even though it’s su- 
per-simple to duplicate this, the 
fact is that there are enormously 
complex factors at work. 

HK: There are lots of different 
directions, lots of different de- 
lays, lots of different frequency 
functions. It’s a question of num- 
bers. So the accurate imitation 
of architectural acoustics re- 
quires something far different 
from two speakers in the rear of 
the room, no matter how care- 
fully chosen. It requires lots of 
channels, a very complicated 
kind of thing. It is possible, and 
if you have heard it, very excit- 
ing. 

DM: But you can get pretty 
close, now; with just four or even 
three channels you can get some- 
thing that’s significantly better 
than two. 

PM: If we have equipment good 


‘enough to do the job, to sim- 


ulate in a home the sense of be- 
ing in a large concert hall, why 
can’t one go into a hi-fi store and 
buy such equipment? 

HK: You don’t have the delay 
devices at a reasonable cost yet. 
VC: It has to do with the cost, 
but it also has to do with some- 
thing else. For example, you find 
that the two microphones ster- 
eophonically placed in Sympho- 
ny Hall permit you to get to that 
feeling that you are getting part 
of the hall much quicker and 
much simpler than if you take, 
say, a Columbia recording in 
which the microphones are a foot 
from every instrument. With 
four speakers and a simple Haf- 
ler out-of-phase circuit, you can 


get closer to Symphony ’ Hall. 


with the BSO live broadcasts 
than you can with a Deutsche 
Grammophon recording of the 
Boston Symphony Orchestra 
playing the same thing. 

HK: You can even do much bet- 
ter with a monaural recording 


and a good synthetic reverber- 
ation system. 

VC: Yes, that’s true. 

PM: So synthetic reverberation 
is the way of the future, in terms 
of getting realistic concert-hall 
sound? 

VC: Well, I don’t know. Until 
the bits of delay get down to a 
reasonable cost, I don’t think 
you'll be able to go into a store 
and for $200 buy a machine that 
you'll be able to hook up to your 
system and get this feeling of a 
concert hall. 

DvR: Victor, are you talking 
about advanced mono now? 
VC: Well, you laugh, but most 
recordings that you buy today 
are giant mono, or multiple 
mono. The perspective that they 
put on the tape and on the rec- 
ord is not stereophonic at all. 


DM: Stereophonic meaning 
“solid.” 
VC: Yes, ‘‘three-dimensional.”’ 


If you take something like the 
Chicago Symphony recording of 
“Pictures at an Exhibition” with 
Kubelik that was done in the 
early ’50s with one microphone, 
you can get more feeling of the 
hall than you do with Carmina 
Burana on Columbia, that was 
recorded a year ago. 

HK: Notice how we’ve gotten 
away from loudspeakers. 

PM: Do we have a consensus 
that the limitations are in the 
medium and in the recordings, 
and not in the loudspeakers — or 
are there still fundamental ad- 
vances yet to be made in loud- 
speakers and in their relation to 
the room? 


Power Hunger 


WB: I think that most of the 
good loudspeakers require bet- 
ter amplifiers for realistic sound 
levels. The amplifiers are gen- 
erally clipping a lot of the time 
for realistic sound levels with 
speakers that are available from 
most of the designers sitting 
here. 

VC: And you should point out 
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surrounds audio components with a un- 
ique concern for blending design and 
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powerful magnet in the drive unit 
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polyester film drive unit diaphragm 
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performance. Smart, heavy duty, 
Royal Sound Company, Inc. 409 North Main St., Freeport, N.Y. 11520 
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the fact that most amplifiers 
don’t deliver their specified pow- 
er and distortion levels into loud- 
speakers. They're generally mea- 
sured with resistors. If you take 
almost any amplifier and you 
can afford to blow up speakers 
testing them, you find out they 
don’t meet specifications. That’s 
very important. 

WB: But very efficient loud- 
speakers often sound better than 
less-efficient loudspeakers be- 
cause of the time that the amp- 
lifier spends clipping. 

PM: So you're saying that when 
someone is dissatisfied with the 
sound he has at home, the first 
thing he should do is either trade 
in his speaker for a more effi- 
cient one or keep his present low- 
efficiency speaker and buy a big- 
ger amplifier? 

WB: I would say that if some- 
one is dissatisfied with his sys- 
tem, that clipping of the ampli- 
fier may be a dominant factor in 
it. 

DvR: Then it would be import- 
ant to use an oscilloscope to 
check whether it is clipping. 
DM: It gets back to what we’re 
talking about regarding realistic 
sound levels. 

PM: Which are subjective. 
DM: Yes, but I mean measur- 
ably. For instance, it took me the 
longest time to figure out why I 
didn’t like any piano recordings. 
The reason I didn’t like it was 
that it didn’t sound the way it 
did when / played the piano. I 
discovered that when I played 
the piano, I was often up to 110 
or 120 decibels and I was right on 
top of it, left, bass, right, treble, 
and of course, records didn’t 
sound like that. When you get to 
the end of the Brahms ‘‘Han- 
del” Variations, and if you're 
playing it yourself and really 
clanging away on a Steinway, 
youre hitting incredible peaks, 
and with any of the loudspeak- 
ers designed here the amount of 
power required here is just unbe- 
lievable. So Win may well have a 


_-manufacturer 


point. Clipping’s not just the lit-. 
tle treble rasps, but the held- 
back constricted character, and 
that’s something worth consid- 
ering. 

WB: That consideration makes 
me think of the efficiency in 
loudspeakers as a direction to go 


in. 
VB: Let’s not talk about effi- 
ciency as, jf it were an independ- 
ent thing. There's a trade-off in 
loudspeaker design, and you 
can't just go ahead and get more 
efficiency without sacrificing 
something or making the speak- 
er bigger. If you have a given 
loudspeaker and you decide you 
want to make it more efficient, 
you have a very clear choice. You 
can either make the thing big- 
ger, or you can curtail the bass 
response. Those are the only 
things you can change. 

DvR: As one of the corollaries, if 
you try to keep the same rela- 
tive shape of the response... . 
WB: That’s an important point. 
It’s the shape of the response 
that you have to sacrifice, not 
necessarily the bandwidth. You 
can get away with changing the 
frequency response in the bass. 
HK: Give up a little bit of the 
low end and you get a lot more 
efficiency. It comes very fast 
once you give up that bottom 
end. It’s a matter of value whe- 
ther you want it or not. 

DvR: You can gain a lot of effi- 
ciency if you are willing to sacri- 
fice half an octave. 

DM: I don’t think that’s quite 
clearly spelled out to a lot of con- 
sumers who purchase acoustic 
suspension systems. I don't 
think that people know clearly 
how little they're giving away. Of 
course, it depends on how im- 
portant it is to you.... 

AP: How little who is giving 
away? 

DM: How little bass you have to 
give away to get a more efficient 
speaker. 

AP: I'm waiting to see the first 
of an efficient 


speaker who states in his litera- 
ture, “We've sacrificed bass re- 
sponse in order to make this 
speaker more efficient.’’ The 
people who make. acoustic-sus- 
pension speakers are very clear 
on what the tradeoffs have been 
in the design, but if you read the 
other people’s literature it’s al- 
ways implied that they give you 
exactly the same bandwidth, the 
same bottom end. 

DM: Furthermore, most people 
don’t know what the sound of a 
given frequency range is, -pre- 
cisely where middle C, or “‘mid- 
range,” or “treble” and all that 


is. 
HK: That’s right. 

PM: So higher efficiency is one 
of the choices available to de- 
signers with present technology. 
Are there fundamental tech- 
nological improvements that can 
be made in loudspeakers, or have. 
we made loudspeakers about as 
good as we would ever want to? 
WB: I have found the most effi- 
cient speakers that I know can be 
exceeded in efficiency by chang- 
es in design, and that’s desir- 
able for a large part of the mar- 
ketplace. And I think that I can 
go further on this; I don’t think 
I've gone as far as can be gone. 
The other thing I think is that by 
increasing dynamic range of the 
source material we can get an 
improvement in sound. 

PM: That’s a problem for the 
record companies, not for the 
loudspeaker designer. I’m asking 
if there are fundamental im- 
provements to made in loud- 
speakers. For example, the Heil 
driver is promoted as a funda- 
mental change; it’s a new kind of 
transducer. Now, by making 
similarly radical changes can 
you get fundamental improve- 
ments in your sound, or is pre- 
sent technology good enough and 
the real limitations are in the 
program material? 

HK: You’re moving air, it 
doesn’t matter how you move 
air. In fact Bose said what had to 


Brociner: am sick 
and tired of seeing 
the bass-reflex sys- 
tem reinvented over 
and over again and 
being given sensa-. 
tional names and 


having idiotte 
gga 
made for it.’’ 
be said: you get"a partTeWlar vol- 
ume of air in motion, that’s all 
there is to it. 
WB: Bandwidth should be wi- 
der. Speakers go from 40 to 10,- 
000 or 15,000 cycles. That’s not 
enough, people hear more than 
that. They should go from 5 to 
25,000. That would be a sub- 
stantial improvement, as far as 
I'm concerned. 
HK: | don’t think it would be an 
improvement: UBL 
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DM: Still, you can do that with 
existing technology. Whether 
- you want to is something else. 
WB: I don’t know how you can 
get uniform dispersion at 25,000 
Hz with any ofthe existing tech- 
nology at a useful efficiency le- 
vel. 19391 lo 
HK: don't’ 'think: it’s a useful 
thing to accomplish. 
PM: You ‘could probably do it 
with multiple drivers. 
RA: There’s something to be 
said for the possibility of getting 
a coherent, pulsating source at 
least in the forward hemisphere. 
It probably would sound better, 
producing the same energy out- 
flow, than present loudspeakers 


0. 
HK: Somebody did it. There 
was a speaker that was a physic- 
al approach to that: It was off- 
eighth of a sphere; in the corner 
with most of the surface-covered 
with 22’ drivers (the'Bose: 2201). 
It ‘was a miserable device, and 
got swept aside rather quickly. 
RA: It was a bad system, but 
that didn’t ensue from its basic 
design. 

DM: Well, Design Acoustics 
made a speaker that was “‘dode- 
eahedral,” 12-sided. 

PM: That probably has wide 
dispersion at 25 kiloHertz. 

RA: Look, with all the speakers 
that I know -the ssowrd 
changes ‘when? et a6 
them’. °A !cohebertt Sho 
not hiteéffect 
sburce ‘in! thettomer ywu umake 
minimum ‘tise ‘sound ‘bounc- 
ing off the walls, and this is the 
antithesis of what Bose did 'f- 
ter. Reflections in the room add 
to the interest of listening to the 
sound, 

DvR: Then there’s the exact op- 
posite to that, the musical wall. 
The whole wall is one distribu- 
ted sound source. Approaches. t® 
that sort thing’ have! beef 
made,’ a! 460, 
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aaa band. Microphone mixing in 
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contro!. Super Alloy head. One-touch 
recording button. Level/battery/tuning 
meter. Easy-Matic circuitry. Variable 
sound monitor. Auto-Stop. Pause control 
on microphone. Tuning dial light 
Electronic controlled DC motor. Auto- 
Sleep switch. Tape counter. 4” silver 
cap cone speaker. Optional rechargeable 
battery pack RP-091. Optional car 
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cord, Panasonic batteries, shoulder 


Deluxe Stereo Cassette Recorder with 
FM /AM/FM Stereo Radio Has 2 Built-in 
Condenser Mikes. Stereo Spacer. Rec/ 
play mike mixing. Full Auto-Stop. Tape 
selector Variable sound monitor. Tape 
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SPEAKER COMPONENTS: 
LOW FREQUENCY: 
MID FREQUENCY: 


HIGH FREQUENCY: 


SENSITIVITY: 

Measured at 4 feet, 1 watt input 
referenced to 8 ohms, using pink 
noise which has been limited to a 
bandwidth of 500 Hz to 3 kHz. 


FREQUENCY RESPONSE: 


MODEL FIVE 
12” bass driver 


2 each 4” frame 
cone drivers 


91.5 dB SPL 


45 Hz to 20 kHz 


THE BIG souND of 


The variables in the design of a speaker system are so numerous, and 
their interrelations so complex, that often the end purpose of a speak- 
er system is lost in the shuffle. But the design of the products shown 
here has been approached with a new vista: Find out what people (as 
opposed to test equipment) prefer in their listening tastes, then design 
speakers to deliver just that. 
Most other companies spend a good part of their time and efforts 
learning to build speakers. We know how to. build speakers — we've 
been doing it for nearly 40 years. So what we-have put our research 
emphasis on is psycho-acoustics — the study of how people perceive 
what they hear. We learned what people like to listen to, then, armed 
with our new-found knowledge, designed and built a series of speaker ' 
systems using reliable, well-established acoustic technology, then 
housed them in some of the most appealing neues wood veneer en- 
closures ever to grace a woohener- 
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Continued from page 31 

side by side for instance. 

HK: Then the sound that gets to 
you is the sound that comes from 
that speaker, not the sound that 
the room is making more com- 
plicated and interesting. 


Reflections 


DM: Since the subject of the 
Bose has been introduced, could 
we talk generically about what’s 
right and what’s wrong with it? 
It had an enormous impact, 
enormous sales. What is there to 
be said about what Dr. Bose has 
done? 
VC: We should not confuse mar- 
keting success with technologic- 
al success. 
PM: Technically speaking, I 
have the impression there’s only 
one thing about the Bose speak- 
er that makes it different from 
most of the speakers that have 
been produced by designers in 
this room, and that is that it de- 
liberately sets up a condition 
where the listener is fed sound 
from the speaker, and then, a 
few milliseconds later, reflected 
sound. The fact that you get two 
sound waves, a primary wave 
and then a delayed wave, creates 
a sense of space in the sound. 
HK: That’s the important part. 
DM: Is that a good thing? 
HK: It’s a desirable thing. 
DM: Why? 
PM: It’s subjectively pleasing. 
HK: Beranek, in his survey of 
the concert halls of Europe, mea- 
sured everything he could think 
of measuring and then asked 
how those things correlate with 
the halls that were good. Forty 
percent of the total weight was 
given to the length of time for the 
first echo. 
DM: I didn’t mean to ask if that 
is a good thing in general; is it a 
good thing to design into a 
speaker? 
HK: The idea of having the 
sound get mixed up in the room 
in a more complicated way is a 
desirable thing. It gets back to 
my original comment that peo- 
ple should work more with loud- 
speaker placement. To force 
somébody to place a loudspeak- 
er that way is a service of a sort, 
because the by-product is the 
fact that you get that little ten- 
millisecond time delay. 
Interestingly enough, this was 
completely missing in the ori- 
ginal Bose speaker (the 2201). I 
have a bit of an objection about 
the claim of that 11 years of lab- 
oratory research on the 901, be- 
cause the first 10 years resulted 
in something completely unus- 
able. 
PM: It’s worth pointing out that 
any consumer who has a pair of 
“ordinary” loudspeakers who 
wants that sense of spaciousness 


in his sound can get it by buying 


another pair of small speakers of 
any convenient variety and set- 
ting them up in the room, wire 
them in parallel to your existing 
speakers so they’ll bounce sound 
off the walls that will reach you 
10 milliseconds later. 

HK: There is a positive thing al- 
so accomplished by turning the 
speaker around; the thing from 
which the sound comes is then a 
bigger source. This idea of ex- 
tending space (which made the 
Model 9 such a superb speaker), 
is a positive thing. 

PM: That’s why you were sug- 
gesting that people ought to ex~ 
periment; for example, take a re- 
gular speaker, and instead of 
putting it on the bookshelf fac- 
ing out at you, put it on the 
bookshelf facing up at the ceil- 
ing [not recommended for speak- 
ers with heavy woofers; write the 
manufacturer] and that way 
you'll spread out its sound, giv- 
ing you less of a point-source ef- 
fect. 

DM: Win, you wanted to talk a 
little bit about Bose? 

WB: The Bose 901 has a real ad- 
vantage in the area which I think 
is most important in speakers, 
and that’s flatness of frequency 
response over a wide band- 
width. It’s the first speaker I 
know of that had a really flat re- 
sponse from somewhere around 
40 to around 10,000 Hz. 

VC: In a room? No way! 

RA: No, it can’t be. 


WB: I haven’t done any mea- 
surements on Bose for a few 
years, but when I was doing it, 
six or seven years ago, with their 
equalizer, and ignoring distor- 
tion and dispersion problems, 
the flat frequency response was 
outstanding. 

VC: Impossible. The Bose ‘alien 
on a frequency response which is 
the reverse of the absorptive 
characteristics of the wall, since 
most of its output bounces off 
the wall. 

HK: And how did the other 
speakers you measured differ? 
WB: Most of the popular speak- 
ers, a KLH or an AR speaker, 
would have less output at the 
high end. There would be a 
smooth but sloping response. 
HK: Why do you think those 
other speakers had a sloping high 
end — by choice or because they 


physically could not do any dif- | 


ferent? 

WB: I think there are two rea- 
sons. I think the designers in- 
volved in those systems prefer- 
red the heavier sound, and it was 
easier to make a more efficient 
woofer than a more efficient 
tweeter. 

HK: It’s one or the other. Either 
they couldn’t make a more effi- 
cient tweeter, or they chose not 
to have that high frequency re- 
sponse. 

WB: I like to think both things 
played a role in the minds of 
some of the designers. 

HK: Well, it’s easier to raise the 


efficiency of a high-frequency 
speaker than a_ low-frequency 
speaker. 

WB: I don’t find that to be the 
case. In fact, I’ve come to the 
same position myself now. I’ve 
made the woofer more efficient 
both because I like it from a 
commercial point of view and be- 
cause it’s easier to do it. ‘ 
HK: Since you used the’ Bose 
equalizer, did you use the tweet- 
er level controls on the other 
speakers that you tested? 

WB: If you increase the tweeter 
level control above ‘‘normal’’ on 
the back of some of the speak- 
ers, it becomes a more nearly flat 
speaker. 


Mating 


PM: It strikes me that, during 
the history of high fidelity, some 
of the really important improve- 
ments that have been made, in 
terms of what’s available for con- 


sumers to buy and how it really’ 


affects the way they listen, have 
been made by changing the in- 
terface between components. For 
example, the acoustic-suspen- 
sion loudspeaker, which really 
revolutionized the loudspeaker 
market and in an important 
sense made stereo practical for 
people (in that it made possible 
smaller loudspeakers with bet- 
ter sound), came about by inte- 
grating the driver design with 
the cabinet. Formerly, you-could 


buy a separate driver and build 
your own cabinet or buy a cab- © 
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inet, stick the driver in the (®b- 
inet and try to tune it up. But by 
considering the driver and the 
cabinet together, one comes up 
with the acoustic-suspension 


«system. A later example is the 
Acoustic Research turntable: by 


considering the tone-arm and 


the platter together in terms of 


theiFsuspension, you suddenly 
make a radical advance in resis- 
tance to acoustic feedback. And 
that really has made an impor- 
tant effect on all turntable de- 
sign since then. Now, is there a 
comparable kind of advance that 
can be made, in considering the 
interface between the loud- 
speaker and what it’s connected 
to? We've talked a little bit 
about one of those interfates, the 
loudspeaker and the 
people are. making “som 


provements in the in ye- 
tween 
But- how. rg 


rection? Is there some way of in- 
tegrating the loudspeaker with 
the amplifier so as to improve 
the system performance — to 
improve the way the amplifier 
controls the loudspeaker’s per- 
formance? Victor mentioned ear- 
lier that many amplifiers go to 
pieces when they are faced with 
a reactive loudspeaker, but if the 
designer has to consider the am- 
plifier and the speaker as.a joint 
mate, you migh tget bett 


than people. ap li 
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to get today by buying a separ- 
ate loudspeaker and a separate 
amplifier. So is the “powered 
loudspeaker,” the integration of 
amplifier and speaker, an area 
that should be looked into? Or 
are the improvements to be gain- 
ed not very important? 

HK: I think it’s a very impor- 
tant question, and I’m interest- 
ed in people’s thoughts on it. 
DvR:.A KLH radio was men- 
tioned which does have some 
equalization. 

VC: Look at the Model 11, 
which was the first one, which 
took a very small speaker, and it 
gave you incredible perfor- 
mance. 

HK: If you trace that to the 
other one,.then to the Model 20, 
it appears there’s sort of a prac- 
tical rile operating here, that as 
you get to the wider bandwidth, 
and larger size, the advantage 
does seem to not be there, once 
you get to a certain level of per- 
formance in a loudspeaker. It’s a 
disappointment, really, because 
I've done a lot of work with the 
equalized smaller kinds of 
things. As you get down smaller, 
it’s worthwhile. 

AP: What about over-damping 
the speaker, though? 

HK: It would let you get out of 
the restriction that ties together 
the volume of the box, the shape, 
low-end response, and the effi- 
ciency of thé speaker, because 
that implies a high damping fac- 
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tor. If you don’t have it, by pour- 
ing some money into that mag- 
net structure you can gain some- 
thing. But that amount of mon- 
ey put into an amplifier or a 
slightly bigger box, really gets 
you something rather fast. 

PM: But you don’t see ways in 
which the power transfer from 
the electronics to the driver can 
be fundamentally improved by 
integrating the loudspeaker with 
the amplifier? I’m thinking there 
may be, some problems in the 
present interface of the amplifi- 
ers and the loudspeakers, and 
maybe you can improve them by 
working on them jointly. For ex- 
ample, eliminate the passive 
crossover and do it electronical- 
ly with bi-amplification. Can 
you really get expected im- 
provements that way or not? 
HK: That’s really wasteful. Us- 
ing electronic equalization, as 
Bose did, you can do things more 
easily than with passive equal- 
ization — which, starting with 
the AR-2, is the one important 
contribution that has been made 
to shape the overall response. It’s 
harder engineering to do it pas- 
sively and you have some limi- 
tations. So the biggest advan- 
tage of an integrated electronic 
speaker would be you really have 
control over this octave-to-oc- 
tave frequency response. But it’s 
not the most economic way. 
DvR: You have another advan- 
tage that should not be neglect- 
ed completely. You have a 


chance to reduce low-frequency 
distortion, by having the loud- 
speaker within the feedback 
loop. But once the loudspeaker 
runs out of travel, it doesn’t help 
you. As a matter of fact, the dis- 
tortion will rise that much more 
rapidly. There are some com- 
mercial loudspeakers on the 
market that employ this type of 
feedback system. One of them is 
imported from Europe. 


Media Messages 


DM: What about magazine re- 
views? People rely on magazines 
in making their decisions, per- 
haps less for loudspeakers than 
they do for, say, a tuner, a re- 
ceiver, or cartridge, or head- 
phones, or something, but they 
certainly do rely on the three 
major American magazines, and 
I think they rely on other maga- 
zines as well. Anybody want to 
address the general subject of 
product review? 

HK: Media are also the means 
people turn to in choosing Presi- 
dents. 

VC: I think it can be said that 
most magazines are affected in- 
directly, but affected neverthe- 
less, by the potential advertis- 
ing revenue. 

HK: It’s not so much that as it is 
newness. Twenty, 25 years ago, 
there were exciting things hap- 
pening. The magazines were 
born then; the whole business 
existed on newness and there 
were needed new things. That’s 


their doctrine. They must be- 
lieve that there is something 
new, and that new things are 
better. And that’s the reason 
they’re in business: to inform one 
about new things. 

DM: The magazines have made 
an effort. Certainly if you com- 
pare the three American maga- 
zines, Audio, High Fidelity, and 
Stereo Review, looking back at 
the kinds of reviews that were 
running five and 10 years ago 
compared to the kinds that are 
running today, an effort at im- 
provement has been made. 
HK: To make everything look 
the same. Before at least they 
said some stuff was better than 
other stuff. 

DM: Well, all right, but an ef- 
fort has been made to provide 
you with more information. 
HK: Technical measurements, 
yes, they’re good. CU [Consu- 
mer Reports| is good on technic- 
al measurements, but with re- 
spect to making any value judge- 
ments or choices, they really le- 
vel it out. | 

DM: Does anyone agree that 
more effort has gone, on the part 
of High Fidelity, Audio and Ster- 
eo Review, into making mean- 
ingful measurements of loud- 
speakers and helping people de- 
termine what’s important? 

VC: I think they put a lot of ef- 
fort into making it seem.... 
HK: The effort is long in them 
doing their work, but service giv- 
en to readers is absent, even 
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more absent now than it used to 
be 


VC: They make it seem as if 
they’re doing a much more thor- 
ough job, but the information 
they transmit to you is generally 
worthless. 

HK: I would agree. 

RA: ... and very often mis- 
leading. 

PM: A very obvious illustration 
of that is in the current issue of 
High Fidelity, where you have a 
fairly elaborate report on a loud- 
speaker but the published curve 
of the loudspeaker bears only the 
remotest relationship to the ac- 
tual response curve of that loud- 
speaker in the room that a lis- 
tener will use it in. The copy fails 
to point out what the difference 
will be between the curve and 
the way the loudspeaker actual- 
ly sounds. 

DM: Let me again play defend- 
er. There has been information 
transmitted in the last few years 
about some loudspeakers, points 
made that were braver, it seems 
to me, and more closely corre- 
sponded to what you have heard, 
than what you would have gotten 
in 1970 and 1967 and 1966, when 
the review would have ended 
“one of the finest of the price 
range,” etc. I think there is a 
long way to go, but it seems to 
me that with certain speakers, 
what they gave was more hon- 
est, and some shortcomings were 
pointed out, that would never 
have happened five years be- 
fore. 

HK: That may well be the case. 
WB: I think that it’s still true 
that there’s a large editorial 
mask over test results. 

VC: For example, Stereo Re- 
view never publishes any of the 
data such as frequency re- 
sponse, etc. that Hirsch-Houck 
Labs runs. And yet Popular 
Electronics |formerly Electron- 
ics World, sister to SR] gen- 
erally runs that curve. Now why 
is that? Because maybe there is 
misinterpretation on the read- 
ers’ part? If you have enough 
curves all run under a certain set 
of conditions, after a period of 
time you can begin to make real, 
meaningful comparisons at least 
about frequency response, if 
nothing else. 

HK: Incidentally, this year is an 
important anniversary, the 50th 
anniversary of the publication of 
Rice & Kellog’s paper from G.E. 
in May of 1925. This said all 
there is to know about dynamic 
loudspeakers. It’s a fascinating 
paper. Especially because al- 
though there was intense com- 
mercial activity in loudspeakers 
in the early ’20s, and those peo- 
ple at G.E. said “Forget about 
all the commercial stuff and just 
make a good speaker.” They 
were doing it completely free of 
any commercial restrictions and 
they came out with the most 
practical speaker, the one prac- 
tical kind of speaker, and said all 
you need to know about it. They 
did neglect the cabinet; that 
came later. 

VC: One more thing I want to 
say about magazines: in High- 
Fidelity the texts of reviews 
don’t even imply that the writer 
understands what the curves and 
data mean. The extreme is 
Audio magazine, where Heyser 
talks about things that nobody 
understands. Data is under- 
standable if you present it a cer- 
tain way, but the way it’s pre- 
sented it is goobledygook. 

DM: A lot of that is an editorial 
problem. It’d be better if Audio 
had any editing at all.... 
WB: Heyser does the best tests 
of speakers that I know of. 


VC: But can you understand 
what he’s saying? Then you can 
read better than I can, because I 
don’t know anyone who can un- 
derstand him. 

DM: Roy, can you understand 
what Heyser says? 

RA: He makes an explanation of 
his test techniques and his test 
procedures, and if you work at it 
hard enough and long enough 
Continued on page 36 
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and read it over and over again, 
then you can understand it. 
DM: Do you think any of it’s 
useful? 

RA: I dém't know whether any of 
it’s usefall, 

WB: If you-haven’ t read him in 
the Journal of the Audio Engi- 
neering Society, it’s hard to un- 
derstand him in Audio. But if 
you have read the AES Journal, 
then he makes a lot of sense. 
PM: Which means of course 
that the stuff is useless to the 
readers of Audio magazine, 
which goes to a different sub- 
scribership from the AES Jour- 
nal. 


DM: Nobody knows who reads 
Audio. I read the whole thing 
cover to coyer — and it just spins 
my headaround. It’s the most 
‘unclear’ an@ probably the most 
incoherent journal in any field. 
The music criticism (especially 
the popular stuff) is just cretin. 
Heyser’s measurements are not 
only not in English but they give 
you all kinds of data. 

RA: They’re very interesting, I 
must say. 

DvR: You know the old thing: if 
something measures good and 


. sounds bad, it is bad; and if it 


sounds good and measures bad, 
you measured the wrong thing. 
WB: gets good correla- 
tion bet n his measurements 
and quality, 

VC: But the, point is that the 
guy reading Audio magazine 
won’t understand what he’s talk- 
ing about. He puts a lot of em- 
phasis on things that, if he has 
found are very meaningful from 
a subjective point of view, he 
doesn’t explain well enough for 
other people to understand. 
PM: Let me suggest a context 
for this, though. The big maga- 
zines, in areas of amplifiers, tun- 
ers and to some extent phono 


cartr| the measure- 
db because there are. 
easurements speci- 
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PM: But DIN is European and 
most Americans don’t follow 
European standards in any- 
thing. 

VC: There is an IEEE Stand- 
ard, no. 219, now being printed, 
and it does establish standard 
objective methods of measuring 
loudspeakers. But it does not fol- 
low that you can take this data 
and interpret in terms of what 
the loudspeaker sounds like. 
DM: Do you think you can make 
coarse interpretations? 

VB: Yes, undoubtedly. But you 
can’t detect the fine differences. 
VC: If a tweeter level is 12 db 
down below that of the mid- 
range or woofer you'll hear it. 
But it is also possible to meas- 


& 2 ure the finest loudspeaker of the 
j a? manufacturer, and also the 


w 


Kloss: “There’s been 


very little done about 
what a person can do 


for a given room and 


There’s never been a 
sustained effort to 


fied by IHF, the Institute of High 
Fidelity; which is a consortium 
of manufacturers. Now, so far, 
no formal body has successfully 
specified loudspeaker measure- 
ments, and presumably when 
they do the big magazines will 
follow that lead. So there are 
good reasons for the present con- 
fusion. 

VC: Not true. There is a com- 
plete DIN set of specifications 
for measuring loudspeakers. 


g cheapest, and not be able to tell 

g which is which from the data un- 
less you do a lot of interpreta- 
tion and have a lot of experi- 
ence. But the same thing holds 
true about measuring ampli- 
fiers. Because when you meas- 
ure amplifiers, the measure- 
ment has nothing to do with how 

_ it “sounds.” 
VB: But the differences are a 
heck of a lot smaller. 
VC: Well, there are amplifiers 
that sound incredibly bad that 
have vanishingly low distortion. 
I had that example last night at 
home. I bought an amplifier that 
is very highly regarded and I put 
it on, and I hooked it up with 2 
speakers, and it sounded ter- 
rible. 
RA: It sounds as if some other 
factor were involved. 
PM: Mr. Brociner, considering 
your recent work with the IEEE 
Standards commission, have we 
learned enough about the corre- 
lation between measurements 
and the way we hear to be able to 
specify a useful set of loud- 
speaker standards which ought 
to be adopted at least by all of 


the magazines which influence’ 


consumer decisions? Would it be 
useful to try to establish a stand- 


ard set of loudspeaker specifica- 
tions that should be adopted the 
way amplifier and tuner specifi- 
cations have been, or is not use- 
ful to do so? 

VB: What is your question? 
PM: Have we learned enough 
about the relationship between 
loudspeaker specifications and 
the way they sound? 

VB: No, I don’t think so. 

PM: .. . Enough to make it use- 
ful to have a standard set of spe- 
cifications? 

VB: Yes, it is useful, because 
there is a great deal you can tell. 
But I think you can’t tell enough. 
PM: Well, that is true of ampli- 
fiers too. 

VB: Probably more true with 
loudspeakers. That’s why I said 
at the very beginning of this dis- 
cussion that a great deal of work 
has to be done on psycho-acous- 
tics. There is a very practical 
reason why that is important: to- 
day a company or an experi- 
menter can put an awful lot of ef- 
fort into refining something in 
the loudspeaker that nobody can 
hear (and perhaps thereby in- 
crease its cost), while at the 
same time neglecting something 
else (due to lack of knowledge) 
that they can hear. 

PM: I would be interested in 
getting from each member of the 
panel an opinion as to whether it 
would be useful for the high fi- 
delity industry to try to agree on 
a set of useful loudspeaker spe- 
cifications or measurements for 
consumer guidance purposes. 
Because the reason why we have 
such strange practices in the 
magazines is that they have no 
leadership from the industry, 
and the editors of magazines are 
not technically sophisticated 
themselves. There should be a 
clear distinction made, in any 
discussion of loudspeaker test 
procedures, between those that 
loudspeaker designers may feel 
necessary for their own purposes 
and those whose purpose is to 
supply data for consumer infor- 


mation. The latter ought to re- 
quire a-minimum of interpreta- 
tion by the layman and should 
— as nearly as possible — tell 
the user what kind of perform- 
ance he should expect in his own 
listening room, not in some arti- 
ficial environment such as an 
anechoic chamber. As it is, most 
loudspeaker test data fed to a 
consumer is worse than useless; 
it is actually misleading. 


Double Standards? 


PM: I think I’m more inter- 
ested in measurements which 
would be useful in communi- 
cating to consumers .the differ- 
ences among products — anal- 
gous to the kinds of measure- 
ments which have been made on 
tuners and amplifiers, which, for 
all their imperfection, are useful 
to consumers. 

DvR: I think there you have a 
practical point to_ consider. 
When you measure tuners or 
amplifiers you can perform your 
measurements with a reason- 
able expenditure of equipment, 
time, and space, and you can 
make those measurements re- 
peatedly in different places. As 
long as the equipment is calib- 
rated you will end up pretty 
much with the same numbers. 
But when we get to measure- 


ments having to do with acous- 


tics, you can not make these 
measurements by wire. A loud- 
speaker is a three-dimensional 
animal, and unfortunately wave- 
lengths are involved. The prob- 
lems become progressively worse 
as you go lower and lower in fre- 
quency or as the loudspeaker 
system becomes larger and larger 
and you want to make a reason- 
ably accurate power response 
measurement. And we are very 
likely to find differences in meas- 
urements on the same piece of 
equipment from one place to an- 
other, differences which may be 
overshadowing the types of 
changes that we wish to ob- 

Continued on page 38 


TC-137SD Deluxe Stereo 
Cassette Deck with Dolby 
e Dolby Noise Reduction System 


LIST $399.95 


UNCLE ALS PRICE 


Ferrite and Ferrite head 
Uniphase recording 
Tape select switch 


e Automatic Total Mechanical shut- 


off 
Many other great features 


$999°5 


e AM/FM 


dicator 


LIST $149.95 


CF-350 AC/DC 
Cassette-Corder 


AM/FM Radio 


e Automatic Shut-off 
e Built in condenser mic. 


e Plays and records cassettes 
e Record level/ battery strength In- 


e Portable operation 


UNCLE ALS PRICE* 109” 


TC-248D 8-Track Stereo 
2/4 Channel Player Deck 


e Manual or Automatic use 
e 2 or 4 channel operation 
e Program indicator controls 


LIST $169.95 


UNCLE AL'S PRICE* 


int ISION OF 


WOL SMETEE 


TC-84 8-track 4-channel 
Player for cars 


e Full tone controls 
e Individual volume controls for 4- 
channel Quadradial 


switching 


LIST $169.95 


UNCLE AL'S PRICE® 99° 


e Automatic 4-channel/ 2-channel 


e Program change control 


CAMERAS & HI-FL 


401 Ave. (Central Sq.) Campadee 
Mondey- 10°30 to 7 P.M. — Saturday 10:30 tof PM 


BankAmericard — Cash — No. 


Phone 876-3210 
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LECHMERE SIGHT AND SOUND 
Hyne'’s Auditorium, 900 Boyiston Street, Boston 


Oct. 11, 12, 13 


SAVE 50% and More 3M’S 
Recording 


Scotch 


LOW NOISE HIGH DENSITY C-90 CASSETTES 


“Scotch” Low Noise/High Density — This is the high quality cassette for every recording applica- 

- tion. Excellent for music, fine for speech, it is normally compared with the premium quality line of 
other brands. Its true low noise oxide provides balanced sound from one end of the frequency 
range to the other. Outstanding mechanical performance is found in this cassette as well. The 
advantages of “POSI-TRAK” backing assure smooth winding and reliable operation. Precision 
built cassette housing has been designed for long term, trouble-free use. 


SC6/Low Noise, High Density scotch CASSETTES 


for 2.38 


Lechmere’s Reg. Price 2.38 ea. 


Posi-Trak® backing 


HIGH DENSITY 


‘MINUTE, 
LOW NOISE/“‘}° 
HIGH DENSITY] 


$C903/B Low Noise, High Density 
| 

or 


Lechmere’s Reg. Price3.58ea. 


“Scotch”Low Noise/Dynarange® — Realism, fidelity, sensitivity — these words are synonymous 
with “Dynarange.” Whether you’re talking to a seasoned audiophile who demands the advan- 
tages of a low noise formulation, or a neophyte who is confused by the myriad of tape types, this 
tape makes an excellent choice. 

When compared to tapes with ordinary oxide, a dramatic 4 to 6 db improvement in signal-to- 
noise ratio is seen. This results in sound so pure that users can now record at half the speed they 
would use with standard tape. The clean, crisp response is present across the spectrum 
resulting in a truly balanced sound. 

Like all “Scotch” Brand tapes, this superb coating is placed on rugged, long-lasting polyester 
base. 


212/R90 Reel-To-Reel 
90 Minute, 1800 Ft. 


MINUTES 
tes recording each direction at 7’, ips 2 f 5 # 


Lechmere’s Reg. Price 5.68 ea. 
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|” HK: Yes. 


v Continued from page 
_ serve. 
HK: You could spieify an 


onment that ev 


get exactly the s@me me@igure- 
| ment in, but it is impract¢a 
_ expensive. a 


* DM: Even to do outdoors? 


DvR: The Boston area is well 
endowed with scientific institu- 
tions and others that have had, 
over the years, significant 
amounts of money to spend. To 
the best of my knowledge, there 
are no more than two or perhaps 
three anechoic chambers even in 
this area, in which measure- 
ments down to 100 Hz can be 
performed reasonably accur- 
ately. There’s nothing that really 
goes deeper. And the best rever- 
berant chamber for making tot- 
al power measurements, the 
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er you don’t need one. The power of You're *being“exceedingly - Phey spend: lots: of money” 


_DvR: Well, 
them. But all 'm talking 


ybody would® is to point out: the difficulty ef ’ 


even if there were an agreed- 
upon way to measure, it might 
tend‘tolend authenticity to some 
very bad things. It would be eas- 
ier to make bad speakers seem 
acceptable. 

DvR: One of the measurements 


that we might like to accom-. 


plish in the future is what a loud- 
speaker does in an actual room 
or in a variety of actual rooms. 
Immediately we will start to 
measure the room itself. 

DvR: It is difficult to measure 
things repeatedly from one place 
to another, but a “standard” 
_room or “standard” reflections is 


nearest one that I can think of “a still more difficult thing. 


that goes to fairly low fre- 
quencies, is in Poughkeepsie. 
VB: For an ordinary loudspeak- 


RA: With a_ three-wall inter- 
section and the other three walls 
anechoic, you can come very 


in.a TOM... maga: 
-DvR: kt is quite an is not their functiGn in the ~ thatthat is their job and they are. * 
it is on 


environ; 


‘ment. 
RA: Is it any more artificial 
H the other sidé of it that 


than ah anechoic chamber? ~ 
HK: It is perhaps the best single 
test chamber to choose, but it 


still very hard to make it widely - 


available. 

RA; Look, the magazines that 
we are talking about have set 
themselves up to tell their con- 
sumers what a product does. 
They have taken on this re- 
sponsibility, and once they have, 
they owe it to those customers to 
give as meaningful results as 
they possibly can. Now, these 
people ought to be in the fore- 
front of research on. ways to 
measure things realistically. If 
they publish to 400,000, 500,000 
people, they can bloody well af- 
ford the resources that it takes to 
produce or rent good measure- 
ment facilities. 


generous to those zines. 
world. They, do mot s see job 
as doing. that: 

DvR: The. expenditures;that ‘we 


_for equipment, They really think * 


trying hard at it, as you can see ~ 
from the magazines, but it ; 
doesnt say anything about the 


are.talking about are significant. . results. 


fractions of a megabuck. 

RA: But in fact, they ought to 
know more about this than we 
do. They ought to know more 
about what makes a thing use- 
ful and a significant value to the 
consumer than we do. 

HK: Yes, I wish there were a 
good impartial intelligent agency 
transmitting information. 

DM: Is there anything better to 
be said abqut what- Consumer 
Union does? 

RA: They are not worse than 
other people are, but they really 
are not very much better either. 
HK: They spend much more 
money on it, but the value judg- 
ments are worse. 

DM: Are they better in method 
or in the approach? 


TOSHIBA 


GIVES YOU YOUR 


R 


WORTH COLOR. 


Each of these color televisions features Toshiba’ s exclusive BLACKSTRIPE* 


picture tube. 
‘ A remarkable, new system of reproducing a color image that results in one of the 


for so little green. 


C-551 


15-inch picture tube measured diagonally 


100% Solid State 


¢ 
345. 
13. “inch, picture tube measured diagonally 
100% Solid State 
ad White with silver metallic trim and matching swivel base. 


brightest, sharpest, most color-rich pictures available. 
And what a value. You'll find these sets start at well under $350. 
Toshiba BLACKSTRIPE® Color TV. Never has a television given so much color 


C-945 


19-inch picture tube measured diagonally 


100% Solid State 


Featuring new slim line chassis 


C-095 


9-inch picture tube measured diagonally 


100% Solid State 
White, modemistic styling. 


TOSHIBA 


Toshiba America, Inc. 280 Park Ave 


New York. 10017 


‘DM: Well, they now run that 
foolish “‘percentage accuracy” 
rating, which doesn’t seem to 
make a great deal of sense. 
PM: I think the same is true 
with the other magazines. I real- 
ly think that the big magazines 
use IHF measurement stand- 
ards because all the industry 
reached a consensus on a reas- 
onable way of doing things. — 
There hasn’t been such a con- 
sensus among- loudspeaker 
manufacturers in even the most 
primitive respects. Regardless of 
whether you can get the ultim- 
ate test on loudspeakers, there 
are no tests on loudspeakers that 
have been so universally agreed 
on that the hi-fi industry would 
pressure the magazines to adopt 
them. 


-VC: Well, there is one that is 


very simple — what determines 
bass response? Resonance fre- 
quency and Q [the reactance/re- 
sistance ratio, which determines 
the shape of the bass response] 
and they don’t even give you 
that. 

HK: This is the tragic thing 
about CU: because there was not 
an easy way to measure low-fre- 
quency response, they therefore 
relegated it to “unimportant.” 
There is the tyranny of meas- 
urements. If there is some parti- 
cular quantity that is not read- 
ily amenable to testing, it be- 
comes “unimportant.” It hap- 
pens to be very easy, in a whole 
class of speakers, to rank these 
speakers readily with respect to 
low frequency performance. But 
in the absence of the measure- 
ment, they decided that it 
wasn’t important. There’s a ten- 
dency to emphasize an easily 
measurable thing as. being im- 
portant. Amplifiers went 
through a period like that with 
“damping factor.” 

PM: Well, the loudspeakers 
made by the companies behind 
the people in this room prob- 
ably account for close to half of 
all the speakers sales in the 
country. If you seven people 
could arrive at a consensus on 
some basic loudspeaker meas- 
urements that would be useful to 
make for consumer guidance, 
couldn’t you swing the IHF to 
put pressure on the magazines to 
standardize those measure- 
ments? 

DvR: For a number of years Mr. 
Brociner has been slaving with a 
committee which did include in- 
dustry members, universities, 
and many other people. He did 
manage to put together a stand- 
ard which now is being pub- 
lished. At least in all fairness to 
him, we ought to wait until we 
have gotten our copies of the 
standard, have seen how well the 
standard can be made to work, 
and withhold judgment until 
then. I think we ought to at least 
give the IEEE standard a chance 
to do something. 

AP: What measurements are 
specified? 

VB: Frequency response, pow- 
er-handling, characteristic sen- 
sitivity (what people like to call 
efficiency), impedance meas- 
urements. Something on dis- 
tortion, although that is still not 
too well defined, and I’m afraid 
people are not going to like the 
power handling test because it 
will result in lower ratings for 
practically everything . . 

AP: As long as there’s a stand- 
ard! I think everybody has been 
afraid to put in print that his 
tweeter will take 10 or 12 watts 

VB: ...And_ polar 


istics. 
PM: Okay, now let- me ask a 


hypothetical question. Suppose 
that after you all have read the 
IEEE standards, you decided 
that they (or some set of them) 
are something you can all agree 
upon as useful measurements to ; 
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GOPROFESSIONAL! 


Otari’s new MX-5050 is a compact professional 98 
recorder that’s scaled down in size but not in perfor- 
mance or features. Make no mistake. The Otari MX-5050" 
is not another hi-fi recorder. Instead, it’s a creative 
working tool for the professional recording engineer. 

The MX-5050 is designed to handle a wide 
spectrum of professional recording and production 
assignments: audiovisuals, broadcast programming, 
rock groups, high school and college bands, church 
and religious recording, drama classes, and local 
theater groups. 

Look at the professional recording features the 
Otari MX-5050 has to offer: two or four channels, front 
panel edit and cue, precision mounted splicing block on 
head cover, synchronous reproduce for over-dubbing, 
motion sense to prevent tape damage, XL connectors, 
600 ohm + 4dB output, balanced line transformers, 
built-in mic preamps, extra reproduce head (% or ¥% 
track) on two channel version, plus much more. 


Go professional. Go Otari. 


_ Otari Corporation 
981 Industrial Road 
San Carlos, Calif. 94070 
(415) 593-1648 


In Canada: Noresco Mfg., 
Toronto 


Go Professional With Otari at: 


Terry Hanley Audio Systems Suffolk Audio Minuteman Lebow Labs 
329 Elm St. * Cambridge 1105 Mass. Ave. ¢ Cambridge 30 Boylston St. e Cambridge 56 Chestnut Hill Ave. ¢ Boston 
661-1520 868-1080 864-8727 566-1125 


Essex St. ¢ Lawrence 
687-0777 


CAR STEREO PRICE 


Panasonic.—Dependable Equipment At the Lowest-P 


SOLD ONLY BY RELIABLE DEALERS! 


“hi 


$159.95 $119.95 


cassette player with Panasonic CX-141 car stereo cassette player with 
lereo r and auto reverse — Car enter- r — Cassette car entertainment automatic reverse — When the first is over, Automatic lanasonic CX-: tereo cassette player auto stop 
tainment center features stereo cassette player and center has built-in FM/AM/FM stereo radio. Compact size Reverse plays the other side. Has manual reverse too. Fast at peeling diye cassette car _o™ Slide-rule 
FM/AM/FM stereo radio. Auto Reverse plays both sides of and adjustable contro! shafts permit mounting in almost forward and rewind buttons latch to stay down without] controls for volume, balance and tone. With Auto Stop, the 
the cassette automatically. Fast forward and rewind push any dashboard. Radio has AM antenna trimmer and FM holding. Arrow lamps show tape direction at a glance.| cassette is ejected and the power is turned off when a side 
buttons latch down so you don't have to hold them down. Distant/Local switch for excellent reception. Stereo in- Sliding controls regulate tone, balance, and volume.| ends. Also has manual eject button and fast forward con- 
Manual ejector pops out the cassette and switches on the dicator light. Fast forward control. Tape ejector switches Loudness tircuit boosts high and tows. Eject/stop pushbut- | trol. Com letely solid state for low power consumption and 
radio. Loudness circuit and Distant/Local switch on FM. radio on automatically. Completely solid state. Designed ton. Solid state reliability. Compact unit easily installs under high reliability i 

Solid state. Best unit made. for those tight fits. dash. eS... 


$1 69.95 


Panasonic CQ-969 8-track stereo tape player with AM/FM Stereo radio — 


Three-way car entertainment center plays 8-track stereo tapes and has AM/FM 
stereo cae. In-dash installation with caiestable control phy Radio dial on Panasonic CR-701 FM/AM/FM stereo car radio — 12 watts. Installs easily with Panasonic CQ-820 stereo cassette player with FM stereo radio and Auto-Stop 


cartridge door; insert the cartridge and the dial disappears! Vertical Head adjustable shafts. Sensitive FM Multiplex tuner has pushbutton/ manual con- — Under dash FM Stereo Radio with Stereo Cassette Deck. Features 
Movement system Continuous volume and tone controls. FM tuner has AFC, trols. Variable tone control. Distant/Local switch. Solid state engineered. local/distance switch and stereo indicator light on radio; fast forward, 
Distant/Locai switch and stereo indicator light. Compact solid state design. Originally custom designed for American cars. Special bulk chassis purchase. automatic manual eject on tape. (Limited Quantities) 


WE SERVICE EVERYTHING WE SELL! Your 


THE STEREO PLACE, INC. 


“SPECIALIZING IN BRAND NAME CAR STEREO EQUIPMENT” 


Our professional installation labor is guaranteed for as long as you own 
the vehicle in which we installed the system. Ask for complete details. _ 


277 Worcester Rd. (Rte 9), Across from Tech Hi-Fi 
Framingham, Mass. ¢ Tel. 873-9171 / 879-1352 
*This sale ends on Sat., Oct. 18, 1975 at 6:00 P.M. 


Custom installation kit, labor and speakers, 

if required, are available at additional charge. 

All Panasonic Automotive products have a limited 
warranty of one year parts, one year labor 


PANASONIC FACTORY SERVICE CENTER 
CUMMINGS INDUSTRIAL PK (OFF 128) 
WOBURN, MASS SERVICE ONLY—NO SALES! 
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The Best Gets Better 


K&L SOUND Introduces UD-XL 
The World’s First Cobalt/Ferric/Crystal 
Cassette 


Why Is It The.Bgst?. 


Epitaxial Formulation UD-XL 
combines the unsurpassed 
low/middle range abilities of 
Gamma-Ferric Hematite with 
the high frequency perfor- 
mance of cobalt in a single 
crystal. Distortion for all 
practical. purposes, simply 
doesn’t exist..No special bias 
or equalization is necessary. 
“Pérfected Shell — The 
enclosure is also made a full 
40% ‘closer to absolute toler- 
ance. You get the truest 
head-to-tape contact and 
running reliability ever at- 
tained. 

Convenience Engineered 
— UD-XL has a five second 
non-abrasive, head clean- 
ing, leader/timer on each 
end Plus replaceable peel 
and stick labels for easy in- 
dexing. 


~maxell. 


For professional recordings 


SPECIAL INTRODUCTORY OFFER 
Purchase up to 1 dozen UDC-90XL 
tapes for $4.00 each accompanied by 
this ad 


Hours: Mon.-Thurs... 10-10 
Fri. 10-9. Sat. 10-5 

- We're not your stereotyped 
stereo store. 


The next logical step 


Twenty years ago Edgar Villchur, 
with his revolutionary acoustic 
suspension design, demonstrated 
the advantages of treating the 
woofer and its enclosure as a 
system rather than separate com- 
ponents. Today, nearly all loud- 
speakers embody this concept. 
Roy Allison (a professional asso- 
ciate of Mr. Villchur for many 
years) has now extended the 
“system” one logical step further, 
to include the listening room it- 
self. The result is an improve- 
ment by one order of magnitude 
in the accuracy of the reproduced 
sound field...+. |. 


‘Descriptive literature. 6n ALLISON 
‘loudspeaker systems which in- 
cludes technical specifications is 
available on request. 


ALLISON:ONE $360* 


ALLISON ACOusTICs INC. 
7 Tech Circle. Natick. Massachusetts 01760 


*Higher in West and South 


See and Hear 


The Allison Loudspeaker Systems at: ' 


874 Commonwealth Ave. 
Brookline © 738-4411 


102 Mt. Auburn St. 
Harvard Sq. ¢ 492-4411 


Chestnut Hill Mall 
964-4411 


849 Belmont St. 
Brockton ¢ 583-5146 


1105 Mass. Ave. 


You may be asking yourself how we could possibly know what you’ve 
ever had — and how good it was. 

Well, we couldn't. Except when it comes to Akai’s new GXC-39D. 

Then we say— with what it has and for what it costs — you never 
had it so good. 

This cassette deck is so good you can push a button at a certain spot 
in the tape and it’ll remember. And go back to it anytime you want. 

Flick on the Dolby* switch and it’ll filter out any bad sounds going 
to your speakers. 

Flick another switch and it’s set for low noise tape. 

Push another button and it’ll pause in the middle of a recording. 


Available at: 


@Bi-Rite 
South State St. 
MANCHESTER, N.H. 


Elkins St. 
FRANKLIN, N.H. 


Push it again and it'll start again, smoothly. 


Just turn on the GXC-39D and your tape will be running across 


Akai's own glass and crystal heads. We developed them. 
Lights pop on to remind you the tape is running. 
More lights pop on if the recording level is too high. 


It has direct function controls so you can go from play to forward to, 


rewind and back to play — non-stop. 


And it comes in Akai’s professionally styled brushed aluminum 


finish. 
The Akai GXC-39D stereo cassette deck. 
We never had it so good, either. 


@Olde Colony Stereo 
1639 Hancock St. 
QUINCY 


Rte. 53 Next to the Farmer’s Market 
HANOVER 


Cambridge ¢ 868-1080 


oY 
‘ 
N. Beacon St., 
ati going to get big, you gotta be good. 
4 
‘ 


tal 


~an added bonus it also stacks records.’ 


Creem, MARCH 1975 


simply didn’t p 
‘But. as Soundn magazine says in ‘ts 1975 issue: 


‘dramatically. And the performance of the B- 1-C 960 fore 
Substantiates our belief that. a serious music lover can attain 


“Modern H (1975) rep 
“wow and flutter of 0.03% at 331 rpm and rumble ces 
than —65db; specifications which are more typical of a good 
manual than most automatics.” 
_ And because they’re not imported (B-I- 
inthe U the of this performance comes as sal 


_ sharing the same quality features and high performance. 
See if your high-fidelity dealer doesn’t has 

literature with all the details. 

c/o British Industries Co 


B.1.C. IS A TRADEMARK OF BRITISH INDUSTRIES CO., A DIVISION OF AVNET INC. ©1975 
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t Continued from page 38 
_be communicated to people 
about loudspeakers. Having 
come to that agreement, will you 
then make a concerted effort to 
try to get such’ standardized 
measurements adopted both by 
the test magazines. and also by 
your own. advertising depart- 
ments? 
AP: Which things would you 
like to see standardized? What 
kind of information would be 
really meaningful to the con- 
sumer? 
PM: I would think, probably, 
the measurements that tend 
most often to be either widely 
misunderstood or widely abused 
in-sales claims. Such things as 
the bass response, which you can 
specify i in some useful way, and 
@fiiciency or sensitivity char- 
c. You may be able to ar- 
agreed-upon method of 
specifying the efficiency, so that 
somebody won’t be able to claim 
that his speaker is 10 times more 
efficient than somebody else’s if 
it isn’t so. 
HK: There is one measurement 
that you need only an electrical 
connection for: power handling. 
Either it burns out or it doesn’t. 
VB: Impedance is also easy. 
AP: But of what use is imped- 
ance? I think an impedance 
owe is absolutely useless to a 
onsumer. 
It maybe of certain help 
to those people who like to con- 
neet ‘multiple tor loudspeakers. The 


consumer is running up against a. 


different problem with: specifi- 
cations. The tendency of adver- 
tising people and sales people is 
to try to reduce the specifica- 
tions of a complex piece of equip- 
ment all the way down into a 
single number, a dollar, usually, 
or that plus a quality. In all my 
years, I have never been able to 
say, “this is worth so many 
points and this is worth so many 
points and therefore it is a good 
buy becuse of these points.” It 
is not possible to take a multi-di- 
mensional thing and reduce it 
down into a single number. But 
sales people still try to do it. 
They still say it’s the ‘‘20-watt”’ 
amplifier, the microvolt” 
tuner, the “10-inch” woofer, or 
the “four-way” loudspeaker sys- 
tem. 

PM: Inevitably, any set of spe- 
cifications will get oversim- 
plified and abused in the sales 
room and in advertising litera- 
ture. But does that mean that we 
shouldn’t make an effort to have 


-any standard specifications at 


all? 

DvR: I think there should be 
standard specifications. First, let 
us look at the proposed stand- 
ard. Second, from what I know 
about it, the kinds of results that 
we can expect from these meas- 
urements will be dependent very 
strongly on the facilities that we 
will have available, and since 
these are acoustic facilities we 
are talking big, big, bucks. I 


don't know if management will 
spend additional money just to 
have standardized testing facil- 
ities in addition to their existing 
ones. So please, let’s not hold up 
too much hope that all these re- 
sults will be immediately com- 
parable from one to the other. 
This loudspeaker standard is 
something brand-new and we 
have to give it a chance, not just 
for a week or a month, but for 
quite a number of years. The 
electronic standards that have 
been accepted by the industry 
are basically much simpler 
things. The IHF standards that 
we were talking about are based 
upon standards of the 194 
They became acceptable be- 
cause test equipment and meas- 
urements could be correlated 
pretty much immediately with 
existing equipment. You cannot 
expect that immediately from 
acoustic standards. Yes, stand- 
ard microphones do exist, ampli- 
fiers, etc. as required, but there 
still is going to be the major 
problem of the acoustic environ- 
ment and that is going to be the 
one that is going to take time. 
HK: Even if no consumer ever 
sees any of these, what Victor’s 
group has done is a real service 
within the industry itself. A lot 
of companies buy loudspeaker 
mechanisms from other com- 
panies. The standard provides a 
way for loudspeaker makers to 
talk to loudspeaker manufact- 
urers in in the same language. 


DM: It will also help them talk 
to salesmen. 

HK: To the extent it’s used for 
that I think there should not be 
any. I-think one should have the 
standard and keep it secret with- 
in the industry. I’m just joking 
there, but as a tool for the sales- 
men it is vulnerable to abuse. 
VB: May I just point out two 
things? One is regarding accept- 
ance. This standard is largely de- 
rived from the international IEC 
standard, which has been around 
for quite some time and had a 
tremendous amount of work and 
research behind it. So these are 
not new and untried standards. I 
don’t have much doubt about 
their technical applicability. But 
I think if we are going to try to 
educate reviewers for magazines 
into using uniform standards, 


that isn’t enough. We also have. 


to try to make some kind of an 
attempt, however difficult, to 
educate the people who buy 
loudspeakers to learn how to in- 
terpret. Because otherwise there 
is a very great danger of people 
latching onto numbers, whi 


. they love to do, and attaching 


undue importance to the wrong 
number or just exaggerating. For 
instance, suppose you give peo- 
ple resonant frequencies and one 
of them is 39 Hz and the other 
41 Hz. They look different, but I 
don’t think many people are go- 
ing to hear the difference. I think 
this is very important because 
people can make decisions, im- 


Theright Pickering cartridge 
for your equipment is the best 
cartridge money can buy! 


They feature low frequency tracking and high ability*! 


XUV UV-15 XV-15 
STEREO & DISCRETE STEREO 
DISCRETE & STEREO & MATRIX 
"Automatic Turntables UV-15/20000 
Manual/Automatic uv-15/20000 
Changer = 


Pickering’s cartridges have been specifically de- 
esigned and engineered not only to peak specifica- 
tions and performance characteristics, but also to 
achieve total compatability with your music system 
to help you get the most out of it. 

3 Only Pickering has developed a way for you to 
be absolutely certain you select the “right” cartridge 
for your music system. We did it first for stereo by 
developing our Dynamic Coupling Factor rating sys- 


tem—DCF for short—which identifies pick-up perfor- 


mance in terms of a quantitative measurement. The 


tracing ability. Pickering’s DCF-rated pick-ups have 
exceptional high frequency tracing characteristics, 
vital for both stereo and discrete 4-channel perfor- 
mance. The Pickering cartridge exactly “right” for 
maximum performance with your equipment is sim- 
ple to select because of this rating method. 

So, whether stereo or discrete (or both) is your 
preference, choose the Pickering cartridge exactly 


right for your equipment. 


For further information write to Pickering & Co., Inc., 
Dept. BR 101 Sunnyside Bivd., Plainview, N. Y. 11803 


value of a DCF rating lies not only in its merit to 
define low frequency tracking ability but also in its 
measure as an index of high frequency (8 to 50 kHz) 


Look For The Pickering Flying Platters 
At The Lechmere Sight and Sound Show, 


@ PICKERING 


October 11, 12, and 13 


“for those who can |he: ar| the difference” 


portant decisions, based on these 
things. On top of that, consider 
that the published figures on 
equipment are not always com- 
pletely representative of what 
they do. 

By the way, that brings up an- 
other thing, which I wanted to 
mention in connection with that. 
One thing I find very disturbing 
in the hi-fi industry as it “‘mat- 
ures,” 1s that it’s also maturing - 
in the sense that the sales tech-. 
niques are becoming more and 
more like the mass-market tech- 
niques. I am sick and tired of 
seeing the bass-reflex system 
reinvented over and over again, 
and being given new sensational 
names and having idiotic claims 
made for it. 

VC: You mean that little hole 
really doesn’t let the trapped 
bass out of the box?! 

VB: If this industry keeps on do- 
ing that, I don’t know what the 
hell we have to sell. Because peo- 
ple who are much better liars 
than we are are right there ready 
to pick up the ball. 


Store Stories 


DM: What can you do about it? 
What can you who design equip- 
ment do about the way your 
equipment is advertised in 
magazines and marketed and 
sold in stores? 

VB: Well, the people who de- 
sign things, depending on the 
strength of their position in the 
company, can influence it either 
greatly or not at all. 

RA: Probably not much — but 
some. Some manufacturers have 
a helluva lot of input at the 
salesmen level. 

VC: Bose has been very suc- 


‘cessful going into the stores and 


doing this wing-ding presenta- 
tion. Two weeks after he is there, 
if you visit the store, everytime 
you say “Bose’’ there is rever- 
ence. 
DM: Well, that is also a prod- 
uct which is immediately grab- 
bing in a way that some speak- 
ers are not. 
RA: That’s not the only input. 
Probably we have our best 
chance of making any effective 
contribution to the other areas of 
interest to the customer — like 
discussions of this sort, and do- _ 
ing our best to influence the con- 
sumer press to play it straight, 
and educating them on the new 
standards if there are such. 
DM: You are saying that you 
shouldn’t put a lot of energy into 
shaping the. presentation of the 
product? 
AP: We put a lot of energy into 
educating salespeople. 
RA: We ourselves probably are 
not as influential in that area as 
we can be in others — we’re real- 
ly not going to tell Tech Hi-Fi or. 
Pacific Stereo how to sell speak- 
ers — at least I don’t think many 
of us are. 
HK: There is a way, not a very 
popular one, to help the con- 
sumer. Get a product out there 
which is widely accepted, and 
keep it there for year after year 
after year. That’s the easiest way 
to help somebody make a deci- 
sion which probably has some 
safety. What one can do as a de- 
signer is to make sure that the 
speaker is good enough so that it 
will last a long time. That makes 
it a whole lot easier for con- 
sumers, if the speaker is good ~ 
and widely recognized. 
DM: That’s true, but there are 
problems in that area if you look 
at the sales figures and the his- 
tory of AR speakers. 
AP: What’s wrong with AR’s 
sales figures? How long was AR 
number one? Everybody in this 
room would be happy to be num- 
ber one as long as AR was num- 
ber one. 
DM: Sure. But in the Boston 
area, from 1968 to recently, there 
were things done and comparis- 
ons made about AR speakers 
that steadily resulted in lower 
and lower sales figures. There 
were kinds of comparisons, man- 
ipulations, statements made 
about AR speakers compared to 
Continued on page 44 
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using them for the font channels of 


4-channel receiver. I had quite a surprise when I hooked 
them up. My volume control was about % of full rotation, 
hc for a comfortable listening level with my old 

sp eakers, I hooked up the B.LC’ 
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Faith to Led evil witha power a: 
Again congratulations: ona great product. a 


For the reasons behind this letter, : you'l II want t to read our new 20-page 
Consumer Guide. Your high fidelity dealer has one, or write to B-I-C VENTURI, 
Westbury, N.Y. 11590. 3 3 
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all the razzle-dazzle, a lot-of peo~ 


ontinuc from page 42 
other speakers. (that’ actually 
@sound very similar if they were 
fairly compared). In a store that 
carried AR products, there were 
a lot of problems with the pre- 
sentation product. That's 
just 
PM: 1 that ptob- 
ably the best=thing that people 
around this table-ean do to com- 
bat that situation is consumer 
education. If you can’t deal with 
the salesman, if you can’t stop a 
salesman from engaging in 
razzle-dazzle, you can at least 
make a better effort to educate 
the consumers on how to look for 
products and how to judge them. 
DM: Or how to look for razzle- 
dazzle. It seems to me that in the 
period in which I sold hi-fi equip- 
“ment, Acoustic Research could 
“have done something to prevent 
themselves from getting screwed 
~Sover the way they did in many 
reputable stores in this area. 
PM: On the other hand, despite 


ple continued buying AR ‘speak- 
ers fight through that period: AR 
sales didn't go into the bucket, 
HK: They had more effective 
communication with the con- 
sumer than any company, prob- 


ably. An example that it can be. 


done. 

DM: Because AR had such ef- 
fective relations, as you say, a lot 
were sold. But if you went into 
any well-known Boston-area 
store in 1969 or 1970 to try to buy 
an AR speaker, you would have a 
hell of a time walking out with it. 
PM: il-order places 
were selling AR speakers by the 
truckload. 

AP: What you're talking about 
has been an on-going situation 
for AR almost since its incep- 
tion. It was true in the early ’60s 
and in the late ‘50s. And all 
through that time AR sales were 
not dwindling, they were grow- 
ing, I believe. Isn’t that true? 
RA: Yes. 


. “Mc 1s that true in the period of 
time I'm talking about,-1968-75? 


RA: At least when T left at.the 


end of ‘72 théy were still growing. - 


DM: The troublesome point to 
me is that in 1970, say, Advents 
and KLH-5s would not be dis- 
counted, and the AR-5 would be 
discounted, and you could not 
buy an AR-5 and get out of the 
store easily. The people who 
owned stores and trained sales- 
men (myself included) fired 
them for selling AR products. 
That just struck me as somehow 
very bizarre in the town in which 
the speaker was manufactured. 
AP: In the case of AR, the com- 
pany took, at an early time, a 
particular stance vis-a-vis re- 
tailers and decided to go di- 
rectly to the consumer to create a 
demand. It’s a well-documented 
marketing approach, a very un- 
ique marketing approach and it 
was _successful. The company 
was not at all two-faced in their 
relationship with dealers. They 


told dealers that they were going , 


to-make no effort to: make it the’ 


‘most profitablé speaker in their 
store; 

RA: That: was true in the first 
few years. After that it: was sort 
of down-played: I think. 

AP: Yes, but the die was set. 
RA: Oh of course, it was too 
late. 

AP: It was too late to change it. 
So that direct approach was the 
one that AR pursued. That’s one 
of the reasons there were two AR 
“demonstration rooms” in the 
country. You know, speakers ba- 
sically get sold-on the basis of 
either reputation or demonstra- 
tion, and in the case of AR it was 
primarily reputation, except in 
New York where they were 
highly successful with the Grand 
Central demonstration room, 
DM: And in Cambridge the 
reputation was very low in 
stores. 

VC: One of the things that caus- 
ed this was the fact that AR had 


Turn yourself into 


To begin, just find a piece of heavy cardboard 
or corrugated carton about 14” x 20” and cut an 
opening in the center like the one above. Now 
you're ready! Grab a friend, your wife, your 
mother-in-law—anyone who can bear to hear you 
ramble on for the next 30 seconds. Hold the con- 
traption you just made to your face so that your 
lips are against the opening and start talking. 
Now, take it away quickly as you continue to talk. 
Then:hand it over and let the other person talk, 
with and without the cardboard. 


If all went well, you probably noticed a color- 


ation in voice quality whenever the cardboard 


was held up. 


In essence, what you just did was to simulate 
the way every enclosure type of system is affected 
by the baffle board its speakers are mounted on. 
You became the speaker and the cardboard be- 


came the baffle. 


As you spoke without the cardboard, the 
sound waves reached the listener normally. But 
when you spoke holding up the cardboard, some 
of the sound waves from your voice traveled 
along the surface of the cardboard until they 


See The Dahiquist Line At: 


MASSACHUSETTS 


Minuteman Radio 
30 Boylston Street 
Cambridge * 864-8727 


‘406 Essex St. 
Lawrence ¢ 687-0777 


speaker demonstration. 


reached the edges, the way they do on a conven- 
tional speaker. The sharp discontinuity caused 
an effect called “diffraction,” which allows these 
waves to be heard too, but later than the original 
sound. This is what produces the unnatural color- 


ation you heard. 


But the Dahlquist DQ-10 overcomes this prob- 
lem through an ingenious free-air mounting con- 
figuration which has no large baffle surfaces to 
color the sound. At the same time we are able to 
reduce time-delay distortion, since all drivers are 
mounted in the correct acoustical plane. 

‘The end result is sound that is so natural and 
open in quality that you will realize just how 
much coloration enclosure type speakers pro- 
duce. Even if you don't want to go tothe trouble of 


doing our little home demon- 
stration, any Dahlquist Dealer 
will be happy to do it for you, 
using a DQ-10 instead. 


The boxless speaker 
27 Hanse Ave., Freeport, N.Y. 11520 
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Tripod Audio 
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Northampton ¢ 413-584-6498 Manchester ¢ 603-623-3536 


Portland ¢ 207-772-2869 


Also in Bangor, 
Lewiston and Waterville 


~a very firm discount policy. If a 


store bought-one or.two speakers 
“it got 27! 2 


percent off, and if-it . 
hought three you got one-third 
off and if you bought 3000 you 
still got one-third off, and you 
paid the freight in all. cases. 
Whereas manufacturers would 
come in and give you 35, 10, five 
and three percent for this. and 
that and 10 percent for in-store 
demo, etc. AR would not wheel 
and deal. So stores were com- 
pletely shut off against the com- 
pany. 

AP: We're talking about the 
consequences of a particular 
marketing approach. And there 
are other consequences of other 
marketing approaches. 

It is true that over that six- 
year span, probably most of the 
ARs that were being bought in 
the Boston area may have been 
imported in. 

DM: Exactly. 
AP: . .. Because after you go in- 
to_a store and a salesman tells 


you how terrible the speaker is, 


you're not going to buy it from 
him. You're too embarrassed, so 
if you still want it you’re going to 
buy it by mail. 

WB: Another answer to your ori- - 
ginal question is that the de- 


‘signer can’t do anything. Pro- 


duct design is controlled by the 
marketing decisions or philoso- 
phy. 

VC: I don’t think that it’s been 
true in most of the cases here, 
that design is affected by the 
marketing department. But you 
ask what could a designer do in a 
case like this, and it’s very sim- 
ple. He could cause a product to 
be discontinued and bring out 
another one, and make money 
selling that product until it gets 
to the point where nobody wants 
to sell it anymore. 

DM: Okay, I understand all 
that. All I’m expressing is that it 
struck me as bizarre that lies 
would be told about a product by 
a salesman who lived two blocks 
away from the man who had in 
fact designed that product and 
would be able to identify them 
immediately as lies. 

AP: Every manufacturer is vul- 
nerable to that. I’ve been in 
stores unrécognized and have 
heard horror stories told about 
our stuff, and it’s one reason why 
I don't go to stores anymore. And 
I think everybody probably has 
had the same experience. 

VC: The vileness of the argu- 
ment against a product is in- 
versely proportional to the pro- 
fit. 

Crossing Over 

PM: May | ask a question about 


the process of designing loud- 


speakers? When a novice gets in- 
to hi-fi one of the first things he 
is told is: loudspeakers have 
woofers, tweeters, and crossov- 
ers whose function is to keep the 
highs out of the woofer and the 
lows out of the tweeter. And as 
you get more sophisticated you 
eventually begin to get the im- 
pression, at any rate I have, that 
there may be two approaches to 
loudspeaker design. One of these 


| is that designing the crossover 


really is the heart of loudspeak- 
er designing, that is where the 
art is. You use the crossover to 
shape the entire response of the 
loudspeaker; indeed, in some 
loudspeakers we know of, the 
crossover represents a substan- 
tial part of the total cost of the 
speaker. I also have the impres- 
sion that there are loudspeaker 
designers who try to work for a 
minimal crossover. You try to 
design the drivers in such a way 
that they naturally need the 
least help from the crossover, 
perhaps because you want to 
avoid the expense of a complica- 
ted crossover or because you are 
worried about other deleterious 
side effects of the complex cross- 
over. So you design deliberately 
to have a minimal crossover, 
maybe nothing to roll off the top 
of the woofer and only a capaci- 
tor in series with the tweeter. Are 
there really two opposite ap- 
proaches to loudspeakers — the 

Continued on page 46 


: 

= 
‘ 
uy 
: 

4 

; 
| 
i 


and BuyA High 
Cassette Deck with 


and 


and 
263U 


The Technics 263 US is the lowest priced quality 
stereo cassette deck you can buy. It features a built-in 
Dolby Noise Reduction System to elimin 
ate tape hiss. A CRO? Selector allows 
you to get the most out of the new 
new Chromium Dioxide tapes. 


And Memory Rewind lets you find any musical pas- 
sage on a cassette just by pushing a button. 
At $300, a deck like the Technics 263US 
would be a great deal. 
At $250 it would be a bargain. 
We’re selling it at Tech Hifi 
this week for $199. 


Technics 
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f Continued from page 44 

* minimal crossover as opposed to 
«making the crossover the heart of 
the speaker and shaping its ov- 
erall response? 

RA: The cost that goes into the 
crossover network has to be bal- 
anced against the cost of ma- 
king the driver different or what- 
ever. It’s a whole series of design 
decisions, and you use what you 
have to use to get the results you 
want. 

PM: Are there fundamentally 
different philosophies about 

this? 

DvR: No, it’s not a matter of 
philosophies. What it really boils 
down to is that you can repre- 
sent a loudspeaker at least at its 
terminals as an electrical an- 
alog. If you’re good at mechan- 
Teal things, and if you are 
squeezed for cost, and if you 
come up with something very 
simple, you may end up with the 
minimal crossover that you have 
just described, namely, one ca- 
pacitor. If you are going after fi- 
ner response shaping, or if you 
feel that you cannot maintain 
mechanical tolerances as well as 
electrical tolerances, then your 


tendency is more towards elec-. 


trical crossover control. It is a 
matter for the individual de- 
signer to decide within the con- 
straints she has. It is a _compro- 
ise, and ‘ ‘compromise’ is not a 
ad word. It is one of the first 
hings that a designer has to 
earn. 
WB: It depends on how much 
control you have over your woof- 
ers and tweeters. People who 
ele make their own have to 
uy them from somebody else, 
and ténd to use more parts in the 
crossover to control... 
HK: . . . And they are the people 
who don’t even use the intelli- 
gent crossovers, sadly enough. 
_NVC: Right. 
HK: If you have really complete 
‘control over what you can do in 
tthe speaker, there are certain 


to get efficiency, you want to get 
the bandwidth, you want to get 
low distortion. In a_high-fre- 
quency speaker you want to get 
as much power and excursion, as 
much dispersion as you can, and 
extend the high-frequency re- 
sponse. All these things domin- 
ate your complete thoughts in 
trying to make the basic ingre- 
dients you need in a speaker, so 
you have enough energy wherev- 
er you want it. Then, if you can 
do that, and then also make this 
come out to use a simple net- 
work — rotsa ruck, you can’t! 
You're so busy doing those ne- 
cessary things that what comes 
out, comes out. You should pro- 
perly devote complete attention 
to getting the raw material for 
the sound (your drivers), and re- 
legate to the crossover the thing 
which really is important about 
the speaker, its frequency re- 
sponse. But you cannot expect 
those crossover elements to act 
very sharply anywhere. I mean, 
you cannot use them to trade for 
a high-frequency irregularity in a 
woofer or a low-frequency irre- 
gularity of the tweeter. The dri- 
vers have to be pretty good well 
beyond their established band. 
The rate that the crossover can 
change things electrically is ra- 
ther slow compared to the tre- 
mendously erratic things. that 
happen acoustically. 

Once you do the things you 
have to just in speaker ele- 
ments, when you put them toge- 
ther the overall sound is quite 
likely going to be very bad. The 
midrange balance may not come 
out naturally when you make the 
drivers right. That, which is the 
important range, has to be done 
with the crossover. The crossov- 
er is the overriding important 
thing affecting the response. 


That was first done in the AR-2, 


the first speaker in which we 
took this miserable kind of de- 
vice and shaped its response. 

VC: Right, you can use the 
crossover. network for shaping 


the response. But it’s not a trade 
for good driver design. You have 
to design the drivers well enough 
to do the job before you even be- 
gin to plug in a crossover. So one 
does not take the place of the 
other. 

VB: There are some practical li- 
mitations on the speaker design, 
too. For instance, Doc Olson’s 
book is full of all kinds of fancy 
designs with compliances here 
and there that will shape the fre- 
quency response and give you ex- 
actly what you want. But prob- 
ably no two of them will come 
out near each other in produc- 
tion. 

HK: Keep everything low-Q, 
that’s the rule. 

VB: Then at least you can make 
them all the same. 


High and Low 
Quality Control 


DM: Mr. Brociner, several times 
you have touched on the subject 
of “quality control” or consis- 
tency. Is that a real problem 
area? Are there notorious ex- 
amples of wide variance among 
speakers of the same design? 
VB: Well, it’s easy to solve if 
you're willing to go to the trou- 
ble. With today’s techniques you 
can give every loudspeaker on 
the production line the equival- 
ent of a lab test, and in a very 
short time. So there’s really no 
reason why you shouldn’t do it. 
DM: Are there some designs 
which are less amenable to qual- 
ity control? How about the eso- 
teric designs — Walsh drivers, 
Heil, electrostatics — less amen- 
able to tight quality-control than 
the dynamic drivers that every- 
one uses here? 

VB: I suppose so, in the sense 
that the mechanics of doing it 
would be more complicated. But 
it’s rather surprising to find out 
what variations can exist in any 
speaker system if you don’t go 
through the process. 

DM: Just in drivers, or in as- 


sembly, too? 

PM: There are problems there, 
too. Part of the quality control 
question consists of running tests 
on the finished loudspeaker to 
make sure you have assembled it 
right. Some manufacturers as- 
semble loudspeakers and sell 
them but never test them. Re- 
gardless of how good your dri- 
vers are, if they and the crossov- 
er components aren’t wired cor- 
rectly, you get bad sound. There 
have been notorious examples of 
that. 

VB: There is always the as- 
sembler who will pick up a 
tweeter with one finger behind 
the magnet, and one pressing 
down on the dome. It’s a good 
idea to catch that before you 
ship the speaker. 

DvR: If you neglect tests, then 
you are in trouble. 

PM: One of the things that the 
consumer generally doesn’t know 
when he’s comparing one brand 
against aneéher is which brands 
are the ones that exert a high de- 
gree of quality-control over the 
product, and which don’t. 
DvR: A consumer can do a rela- 
tively simple test himself: just to 
check the quality control be- 
tween the two speakers that are 
going to be the stereo pair, feed 
them identical mono signals, 
have them in similar spaces in 
the room, and then he should get 
a nice concentrated mono image 
if he has two identical loud- 
speakers. 

DM: If you have them side by 
side, you can flip back and forth 
with white noise and check— 
HK: They will always sound dif- 
ferent! You cannot possibly get 
two speakers to sound the same 
on white noise. 

DvR: But a mono image, a close 
mono image, is about as accur- 
ate a test as a consumer can 
make in astore. If you take white 
noise and compare speakers, you 
will find differences and you 
won’t know what the differences 
mean. 


VB: White noise has a nasty ha- 
bit of showing up differences 
that you really can’t evaluate on 
music. 

AP: Absolutely true. 

PM: So you are suggesting that 
a really useful test for consu- 
mers to make in stores is to try 
listening to a stereo pair of 
speakers in mono, and just lis- 
ten to how well-concentrated the 
mono image is in the space be- 
tween the speakers. 

HK: You should hear a virtual 
imaginary speaker between the 
two, if they are symmetrically 
placed in the store. 

DvR: It’s a very good test for 
consistency. If any system flunks 
this ‘type of test, it would be 
caused either by gross errors in 
the electronics, gross changes in 
the acoustic environment be- 
tween the two speakers, or two 
really mis-matched speakers. 
RA: I can certainly go along 
with that as long as you are giv- 
en the freedom to use the bal- 
ance control. 

DvR: Balance control is _per- 
mitted, all tone controls are per- 
mitted. 

VC: Yes, speakers can vary one 
to one-and-a-half db in sensiti- 
vity or efficiency, and that’s go- 
ing to make one sound different 
from the other. 

DvR: Yes, so use the balance 
controls to center the mono im- 
age between the speakers. 

VC: This test is predicated upon 
the speakers’ being close enough 
so that the environment that 
they’re in is very similar. If you 
have one six feet from the other, 
you're never going to get that 
very precise image unless you 
have everything symmetrical in 
the room. 

VB: Don’t you think that in the 
long run, if a manufacturer pro- 
duces pretty uniform speakers 
he’ll get a reputation for doing 
that, and vice versa? 

VC: There have been a lot of 
manufacturers that have good 
reputations and they produce 


_athings you want to do. You want 


penalty of size and price. 
We invite you to test them 
against any high quality 
speakers regardiess of cost. 
- Lister. Row accurately the vir- 
tually massless 1 soft-dome 
tweeter follows every 
detail of a solo violin. 
Notice how uniformly 
the unique mid-range 
driver reproduces the 
subtleties of a familiar 
voice - no brassy sound 
ever; instead, unmuffled 
openness. The 2” soft 
dome smoothly radi- 
ates nine times as much 
power into a hemisphere 
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INVISIBLE SOUND 
COMPACT 


AND 


~ The ADS L7IO and L8lO are four driver, three way 
speakers for audiophiles who demand studio 
performance from a system that is still compact 
enough for bookshelf placement. These systerns 
share exceptionally wide-range frequency and 
power response that places them in the 
small select group of reference quality 
speakers without demanding the usual 


trom ADS. 


as a conventional speaker of the same area. 


Then train your ears on the woofers. They are 
small in diameter for optimum transient and 
power response; this extends clarity and detail 
down into bass. It is elegantly accomplished 
by two active, perfectly phased drivers with 
unprecedented lateral excursion. You never be- 
fore heard a bass drum come so much Glive. 


mm Flawless consistency in all these qualities is 
Our standard of excellence, 
ark tee and it is built into every model 


Your local ADS dealer will proudly 

demonstrate the L7IO and in 
his sound studio. Take the time and 
test them critically. Take the step 


separation 


High Performance audio equipment for people who care... 
Technics by Panasonic. 


beyond transparency: Ex- 
perience “Invisible Sound.” 
It then will be impos- 
sible for you to accept 
anything less. 


Wilmington, Massachu- 
setts O1887. 710c- 76 1st 


aDs 


Analog & Digital Systems, 
64 Industrial Way, 


e 16 watts RMS per 
(measured at 8 ohms, 40-20.000 Hz. 
below 0.8% distortion) © FM sen- 
sitivity 1.9 uV ¢ FM distortion: Mono 
0.3% — stereo 0.4% 


¢ 28 watts RM S per channel 
(measured at 8 ohms, 20-20.000 Hz 
below 0.5% distortion) «© FM sen- 
Sitivity 1.9 uV © high filter 


channel 


Hours: Mon.-Thurs., 10-10 
Fri. 10-9, Sat. 10-5 


SA-5350 


Technics 


by Panasonic 


VS. THE WORLD 


When comparing the new Technics line of receivers to every other 
line made in the world there are many reasons why Technics receivers 
stand out above the crowd. 


All Technics receivers are direct coupled! 

Because capacitor coupling can act as an unwanted low filter, 
Technics receivers are direct coupled, thus greatly improving bass 
response (evidenced by the fact that there is substantial bass response 
below 7 Hz.) and also lowering distortion. The damping factor is also 
improved therefore realizing a tighter, cleaner sound. 


All Technics receivers have Phase Lock Loop tuners! 


Phase Lock Loop circuitry maintains a precise phasing between 
pilot signal and sub-carrier resulting in lower distortion and greater 


e 23 watts RMS per channel 
(measured at 8 ohms. 20-20,000 Hz. 
below 0.5% distortion) « FM sen- 
sitivity 1.9 uV © capture ratio 1.6dB 


| “$A-5250 


e 58 watts RMS per 
(measured at 8 ohms, 20-20.000 Hz 
below 0.3% distortion) «© FM sen- 
sitivity 1.8 uV e FM distortion: mono 
0.2% —- stereo 0.4% © high and low 
filters 


SA-5550 


channel 


75 N. Beacon St., 
Watertown 787-4073 
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anything but uniform loud- 
speakers. They’ have gross dif- 
VB: Well they have good repu- 
tations, but not for + producing‘ 
uniform speakers. 
PM: Before ‘we finish, is there 
any one thing: that-each. of you 
would want to stress, something 
that people ought to know about 
loudspeakers, the process of de- 
sign, or things to think about 
when choosing loudspeakers? 


If You Go Shopping .. . 


DvR: How to buy one is a very 
difficult proposition, because a 
lot of it depends upon the coop- 
eration that you can have with a 
dealer. If you go in and listen to 
various loudspeakers often you 
can learn. But at the same time, 
you are tying up the man’s store. 
If you tie up his store and he can 
use that time to turn a profit ra- 
ther than have somebody just 
waste his time, then he’s not go- 


ment, but keep in mind that his 

listening environment. is ‘not 

yours, equipment is, ‘not 

yours, and if, you use the Boston . 
Symphony broadcasts as a very. 
good program source, his tuner . 
may: not receive it the same way. 

because of multipath and you 

might get distortion. Don’t trust 

sounds to memory, because it is 

very difficult to remember an ex- 

act sound. Even those of us who 

have worked in the business for 

years and years find it extreme- 

ly tough to remember exact 

sounds the way they should be. 

The more immediate the com- 

parison, the sharper the com- 

parison. 

DM: Victor Brociner? 

VB: For the people who don’t 

have a great deal of experience, 

many of them say, “Well, I really. 

can’t tell the difference because 

my ear is not that critical.” I 

think that’s wrong. I think peo- 

ple have much better hearing 

and much better discrimination 


than they think they have. As for , 


. deciding whether you want true 
reproduction. or, sound effects, 
. that’s a personal matter. Yet it 


seems strange, that oyer the his- 
tory of the human race musical 
instruments have evolved in a 


certain way, and that would . 


seem to lead one to believe that 
that’s how people would like 
them to sound, so I vote for na- 
tural reproduction. 

DM: Win.. .? 

WB: If I were going to advise a 
customer on how to buy speak- 
ers I'd tell him first of all to find 
a good salesman, and then hire 
him as a consultant and pay him 
enough to make sure he’ll give 
you what he thinks is best. 
DM: Okay. Victor? 

VC: Everyone seems to agree 
that the best way in buying loud- 
speakers is to take them home. 
But every manufacturer who has 
tried to institute a program of 
loaners, so that people interest- 
ed can come into a store and bor- 
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row speakers and take them 


home to listen, has failed miset- 


ably because there is absolutely 
"no cooperation of any kind from 
dealerships, no interest whatso- 


ever. So I would say that the best 
thing, if anyone wants to buy a 
loudspeaker, is to try to find a 


dealer who is willing to let you” 


take the speakers that you think 
you want to buy and listen to 
them for five days at home be- 


fore plunking down the rest of — 


the money. 

RA: Yes, that’s a very desirable 
thing, to get the speakers at 
home whenever you can. I do 
think that there are some deal- 
ers who are willing to do that. I 
sympathize with the ones who 
don’t feel that they can, because 
it does present horrendous prob- 
lems in record-keeping and all 
that sort of thing. But, particu- 
larly if you’re gonna make a ma- 
jor investment in loudspeakers, I 
certainly would recommend 
finding somebody who’ll let you 


take them home to listen t6 
them. 

HK: I can’t add much except ta- 
suggest something that is fairly 
widely agreed upon; separate the 
kind of sound from ‘the total 
amount of sound, It’s ‘two differ- 
ent kinds of éValuations. Listen 
to a speaker for What you want in 
the overall’ sound, and’ Séparate- 
ly check whether you ‘get it loud 
enough, 

DvR: There’s one other test 
which I think a consumer can 
make in the store. If a loud- 
speaker system sounds pretty de- 
cent, you should walk out of the 
room, keeping the door open, 
and if it still sounds quite re- 
spectable in the next room, then 
I think you’ve got a good system 
as an initial choice. 
DM: Never thought of it that 
way before. And if the salesman 
still sounds pretty good in the 
next room, then..... 
VB: And above all, don’t buy a 
loudspeaker that hums! 


ing to be quite.as friendly. So it 
‘is necessary, I think, to be a little 
bit careful not to become over- 
bearing in your listening. You 
can listen to your friend’s equip- 


Janszen 


Continued from page 18 


ing woofer. 

Janszen explains: ‘“There’s no 
reason why the air moving at the 
back of a cone isn’t identical to 
the air moving in front. Pointing 
the woofer downward allows the 
sound to radiate from the rear of 
the cone in all directions. The 
cone mounting brackets give no 
appreciable interference.” 

Frank Denneson admits that 
the three-way Model 139 was 
produced because the original 
two-way version didn’t put out 
what the company wanted, but 
with certain circuit modifica- 
tions (Arthur Janszen is used to 
phoning in circuit changes from 
his home in Belmont), the ini- 
tial problems have been sur- 
mounted and the three-way 139 
will probably be phased out. 

A full circle of eight spiral de- 
sign electrostatic radiators sits 
on a plane above the 139’s down- 
ward firing woofer. The idea here 
is omnidirectional sound. The 
first 139s had the backs of the 
radiators covered with a damp- 
ening material, and the circular 
array was sealed at the top. The 
solid top cover has been re- 
placed with an open grid and the 
dampeners removed, allowing 
the electrostatic radiators to 
work as dipoles sending more 
sound in both directions. 

The ERC factory manufac- 
tures the new Janszen spiral 
electrode electrostatic radiat- 
ors. When they produce enough 
radiators for a production run, 
they hire part-time help — most- 
ly local musicians and budding 
sound engineers — to assemble 
the production models. 

The production 139s scat- 
tered around the ERC office are 
clean-sounding loudspeakers 
with typically conspicuous bass 
response. The 139 that’s sitting 
in the corner of Janszen’s living 
room sounds a little bit cleaner 
and booms a little less. Though 
part owner of the company, 
Janszen thinks of himself as a 
consulting engineer for ERC. He 
works at home, modifying and 
experimenting with the ERC 
basic units, trying to match their 
fidelity with his beloved Model 
10s. 

Janszen believes in full-range 
electrostatic loudspeakers. So 
does Frank Denneson, who men- 
tioned plans to develop and mar- 
ket a full-range unit with a price 
tag of $800 to $1500. ERC’s fu- 
ture may be tied up in the via- 
bility of this project. 

Janszen himself says that “‘the 
technology is available. It only 
remains to bring the manpower’ 
to bear and get down to produc- 
tion. A full-range electrostatic 
has got to have superb sound — 
because it’s going to be expens- 
ive. 


Powerplay. 
Craig's top- 
of-the-line 
car stereos— 
a complete line 
of players that 


conventional car 
lower distortion 
and better sound 
at any volume. 


BILLERICA 
Lafayette Radio 
BOSTON 


Audio Sound Co., Inc. 
Panorama Sales 
Tweeter Etc. 
BROOKLINE 
Tweeter Etc. 
CAMBRIDGE 


Lechmere Sales 

Minuteman Radio 

Tweeter Etc. 
HESTNUT HILL 

‘Tweeter Etc. 

COHASSET 

Olde Colony Stereo 


put out three times the power of 


-Ctamer/Olson Electronics 
OCKTON 


Cramer/Olson Electronics 


stereos for 


Powerplay 


BRAINTREE 
The London House of Tapes 
DANVERS 


Lechmere Sales 
DEDHAM 

Music Tent 

Lechmere Sales 
FRAMINGHAM 
Custom Car Radio 
Electronic World 
HANOVER 

Olde Colony Stereo 
Cramer/Olson Electronics 
HAVERHILL 

Lafayette Radio 
LAWRENCE 

A&W Electronics 

Malco Electronics 
Minuteman Radio 


Billy Prestons Bentley 
has the best sound around car 


Choose from six cassette or 8-track Craig 


Models at: 


LEOMINSTER 

Lafayette Radio 

R&R Jewelers 

MARLBORO 

City Hall Music 

Radio Shack 

MEDFIELD 

A&D Television 

MEDFORD 

A&W Electronics 

MILFORD 

Pagnini’s Music Nook 

NORWOOD 

Cramer/Olson Electronics 
UINCY 


Jason's Music 


READING 
Electro-World 


SPRINGFIELD 
Lechmere Sales 

SOUTH NASHUA, N.H. 
Lafayette Radio 
STOUGHTON 

Lafayette Radio 
WALTHAM 


Waltham Camera & Stereo 
WATERTOWN 

K&L Sound 

Richie's Auto & Audio 
WELLESLEY 
Cramer/Olson Electronics 
WEST QUINCY 

Olde Colony Stereo 
WINCHESTE 


Winchester Music 
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What weighs 23,800 
wheels, records 38- 
track Stereophonic Sound 
from 44 microphones, moves 
forward and reverse 
speeds, containing only the 
very finest sound equipment 
andis the highly-prized pos- 


session of the greatest rock 
and roll band i in fe world? 


Available At: 


eAtlantis Sound eElectronic Werld 
All Locations Leominster, Mass. 


eLechmere Sales eMusic Center of Boston 
All Locations Boston 


“eK&L Sound eFrank Pomerlean 
atertown Augusta, Maine 


eNantucket Sound 
Hyannis | 
No. Dartmouth 
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LOW DISTORTION AS OUR MOST EXPENSIVE RECEIVER. 


At Yamaha, we make all our 
stereo receivers to a single 
standard of excellence. 

A consistently low inter- 
modulation distortion of just 
0.1%! 

A figure you might expect 
only from separate compo- 
nents. Maybe even from our 
$850 receiver, the CR-1000. 

But a figure you'll surely be 
surprised to find in our $330 
receiver, the CR-400. 

So what’s the catch? 

There is no catch. Simply a 
different philosophy. Where 
high quality is spelled low 
distortion. 

You'll find Yamaha’s single- 
mindedness particularly grati- 
fying when compared to the 
amount of distortion other 
manufacturers will tolerate 
_ throughout their product lines. 
(See chart.) 

Particularly gratifying and 
easily explained. 


Less of what 
irritates you most. 

While other manufacturers 
are mostly concerned with 
more and more power, 
Yamaha's engineers have 


THE END 
STA 


OUR LEAST EXPENSIVE RECEIVER HAS THE SAME 


IM Distortion Comparison 


CR-1000 .1% 
CR-800 .1% 
CR-600 .1% 
CR-400 .1% 1.0% 


YAMAHA _ Brand “A” Brand “B” 


15% 

3% 

5% 8% 
9% 1.0% 


With most manufacturers, price determines quality. However, in 
-the above chart, you can see how Yamaha alone offers the same 
quality (low distortion) throughout our entire line, regardless of 


price. 

on less and less distortion. 

Particularly intermodula- 
tion (IM) distortion, the most 
irritating to your ears. By vir- 
tually eliminating IM’s brittle 
dissonance, we’ve given back 
tomusic whatit’s been missing. 

A clear natural richness and 
brilliant tonality that numbers 
alone cannot describe. A new 
purity in sound reproduction. 


A musical heritage. 
Our seeming preoccupation 
with low distortion, in general, 


and the resulting low IM dis- 


tortion, in particular, stems 
from Yamaha’s own unique 
musical heritage. 

Since 1887, Yamaha has been 
making some ofthe finest musi- 
cal instruments in the world. 
Pianos, organs, guitars, wood- 
winds, and brass. 

You might say we’re music 
people first. 

With our musical instru- 
ments, we’ve defined the 


concentrated 


standard in the production of 
fine sound. And now, with our 
entire line of receivers and 
other stereo components, 
we've defined the standard of 


its reproduction. 


Four different receivers, 
built to one standard. 

Between our $330 CR-400 
and our $850 CR-1000, we have 
two other models. 

The $460 CR-600 and the 
$580 CR-800. 

Since all are built with the 
same high quality and the same 
low distortion, you're probably 
asking what’s the difference. 

The difference is, with 
Yamaha, you only pay for the 
power and features that you 
need. 

Unless you have the largest, 
most inefficient speakers, plus 
a second pair of the same play- 
ing simultaneously in the next 
room, you probably won’t need 
the abundant power of our 


ARD 


top-of-the-line receivers. 
Unless you're a true audio- 
phile, some of the features on 
our top-of-the-line receivers 
might seema bit like gilding the 
lily. Selectable turnover tone 
controls, variable FM muting, 
two-position filters, even a spe- 


cial five-position tape monitor 


selector. 

However, you don’t have to 
pick one of Yamaha’s most ex- 
pensive receivers to get a full 
complement of functional fea- 
tures as well as our own exclu- 
sive Auto Touch tuning and 
ten-position variable loudness 
control. 


The End of the 
Double Standard. 

Just keep in mind that all 
Yamaha stereo receivers, from 
the most expensive to the least 
expensive, have the same high 
quality, the same low distor- 
tion, the same ‘superlative 
tonality. 

It’s a demonstration of prod- 
uct integrity that no other 
manufacturer can make. And, 
an audio experience your local 
Yamaha dealer will be de- 
lighted to introduce you to. 


International Corp., P.O. Box 6600, Buena Park, Calif. 90620 
CIRCLE NO. 57 ON READER SERVICE CARD 


Stereo One 
Fairfield, Conn. 


Stereo Lab 
New London, Conn. 
Groton, Conn. 


Soundsmith 
Portsmouth, N.H. 


Stereo Places 
No. Providence, R.I. 


Stereo Theater 
Rutland, Vt. 


Sound Ideas 


West Hartford, Conn. 


Suffolk Audio 
Cambridge 
Shomboli Ent. 


Lewiston, Maine 


David Dean Smith 


New Haven, Conn. 


Tweeter, Etc. 
Brookline 
Brockton 
Ha. Sq. Cambridge 
Chestnut Hill 
Tripod Audio 


No. Hampton, Mass. 


Malco Electronics 
Lawrence, Mass. 

M.G.F. Melody Shop 
Keene, N.H. 


Minuteman Radio 
Cambridge 


Music Store 
Greenfield, Mass. 


N.E. Music Co. 
Portland, Maine 
Bangor, Maine 
Waterville, Maine 


Audio Den 
So. Burlington, Vt. 


Audiocom 
Old Greenwich, Conn. 


Del Padre 
Springfield, Mass. 


Hi Fi Stereo House 


Newington, Conn. 
Images Sight & Sound 
Fall River, Mass. 


Manchester Music Audio 
Manchester, N.H. 
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Gog 


There’s less here 


than meets the ears 


By Larry Collins © 

A 60-watt amplifier can play 
twice as loud as a 30-watt unit, 
right? Wrong. It can play only 
three decibels louder, a small 
change in loudness, as perceived 
by the human ear. This may not 
be news to many hi-fi enthusi- 
asts; it has been said and writ- 
ten many times before. But it ne- 
ver quite sinks in. We persist in 
regarding a 60-watt component 
as substantially more powerful 
than one having “only half” of 
that power output. 

We are victims of mental con- 
ditioning. As George Orwell 
pointed out in 1/984 and else- 
where, our thought processes are 
controlled by the language we 
use. This is as true with num- 
bers as it is with words. We use a 
“linear’”’ numbering system to 
describe amplifier power, and so 
we are conditioned to respond to 
the linear relationships among 
those numbers. Sixty is twice as 
great as 30, and we respond to 
that difference on a gut level. If 
you had twice as much money as 
you have now, you would think 
yourself wealthy. If you ate twice 
as much food, you would be a 
glutton. If the price of gasoline is 
doubled, you would respond by 


driving less or buying a smaller - 


car (or none at all). And if our 
taxes were doubled, we might re- 
volt. 

So “twice as much” does not 
mean the same as “‘slightly 
more” to us. Yet because of the 
inappropriate numerical system 


that we use to rate amplifier 
power, an increase which really 
is only “slightly more” to our 
ears must be described as “‘twice 
as much” power. Thus, we are 
conditioned to misunderstand 
the relationships among ampli- 
fier power levels. 

In order to gain a gut-level un- 
derstanding of power levels that 
will correlate with the way we 
really hear, we have to accept 
the fact that our senses are not 
linear. As long ago as 1850, a 
physiologist named Pogson con- 
cluded that human senses are 
approximately “logarithmic” in 
their response to external sti- 
muli. This is well-established for 
both vision and hearing. The un- 
aided human eye can see clearly 
by nothing more than starlight, 
yet it also functions well in the 
100-million-times brighter envi- 
ronment of a sunny day. This 
enormous range of accommoda- 
tion is due only in part to chem- 
ical and mechanical adaptation 
in the eye; it depends also on the 
fact that an object which is twice 
as luminous as another appears 
only slightly brighter to us ra- 


ther than twice as bright. Thus, 
astronomers long ago had to de- 
vise a logarithmic “magnitude” 
scale to correlate measurements 
with our subjective sensation of 
the relative brightnesses of the 
stars in the sky. 

The ear is even more non-li- 
near than the eye, and so it ac- 
commodates an even greater 
range of intensities without the 
chemical and mechanical adap- 
tations which the eye employs. 
From the faintest sound we can 
perceive to the loudest sound we 
can tolerate, the range in acous- 
tic power is a trillion to one. 
Handling so wide a dynamic 
range, the ear is structured to be 
relatively insensitive to moder- 
ately small changes in acoustic 
power level. For example, a 10- 
percent change in acoustic pow- 
er level is completely inaudible 
to most people. So in order to en- 
able measurements of sound to 
correlate with the way we hear, 
acousticians use a logarithmic 
unit called the “‘decibel’’ (dB), 
named after the BU professor 
who developed the telephone. 

The “decibel” is used widely 


Manufacturers have so wide- 
ly advertised that their speak- 
ers require ‘“‘minimum power — 
10 watts,” that novice equip- 
ment buyers sometimes end up 
believing that a speaker will re- 
main silent until fed at least 10 
watts. Even many experienced 
audiophiles have the peculiar 
idea that 10 watts is only ade- 
quate to produce a rather soft 
sound level, and few really be- 
lieve in their hearts that the av- 
erage power level used in re- 
producing music at home is less 
than a watt, regardless of how 
elaborate the system is. 

Of course, there really is no 
“‘minimum power” required to 
make a speaker produce sound. 
What manufacturers call the 
minimum required power is 
their estimate of how much 
power will be required to play 
music at a satisfyingly loud 
peak level. But it’s only a 
guess; one listener’s “‘good and 
loud” is another’s ‘‘only medi- 
um loud” and a third’s ““much 
too loud.” Perhaps the follow- 
ing table will help put the pow- 
er/loudness relationship in per- 


Loudness and Power 


-And with just one watt, a 


spective. It lists at each ampli- 
fier power level the approxi- 
mate sound-pressure level 
which a low-efficiency speaker 
will produce in a normal lis- 
tening room when fed that 
power. Each level is also ac- 
companied by the correspond- 
ing music symbol, ranging from 
pianissimo (pp, very soft) 
through mezzo-forte (mf, mod- 
erately loud) up to fortissimo 
(ff, very loud). The back- 
ground noise level in the aver- 
age home is about 40 dB SPL, 
so you can see that less than a 
thousandth of a watt is needed 
to make a speaker produce 
sounds which are audible above 
the surrounding background. 


speaker will play loud enough 
to drown out normal conversa- 
tion (whose average level is 
about 70 dB SPL). 


100 watts 100dBSPL ff 
10watts 90dBSPL f 
1 watt 80dBSPL mf 
.1 watt 70dBSPL mp 
Olwatt 60dBSPL p 
0Olwatt 50dBSPL_ pp 


in audio measurements. It is 
used to express ratios — for in- 
stance, the maximum signal-to- 
noise (S/N) ratio of a typical 
tape recorder is 50 dB, meaning 
that the tape’s noise level is 50 
decibels below the strongest sig- 
nal that the tape will accommo- 
date. The decibel is also used to 
describe absolute levels of 
sounds: the faintest perceptible 
sound is at a level of one dB SPL 
(one dB of sound pressure le- 
vel), and the most intense toler- 
able sound level is at about 120 
dB SPL (see the “Loudness and 
Power’’ box). 

By putting other abbrevi- 
ations after the “dB,” decibels 
are used to express other mea- 
surements useful in audio: dBm 
(dB relative to a milliwatt), dBV 
(dB relative to a volt), etc. In ev- 
ery case the decibel bears a con- 
sistent relationship to the way 
we hear. A change in level of 
eight to 10 dB is a moderate 
change to our ears (approxi- 
mately “twice as loud’’); and a 
20-dB change is a dramatic and 
substantial difference in loud- 
ness. 

If you have been a hi-fi addict 
for a while, there are some rela- 
tionships in audio which you 
customarily think of in terms of 
decibels — without mentally 
translating the result into a li- 
near numerical measurement. 
For example, consider the S/N 
ratio of tape recorders. If you 

Continued on page 4 
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Watt 


Continued from page 3 

were offered a $100 accessory box 
which would increase your re- 
corder’s S/N ratio to 53 dB from 
its current 50 dB rating, you 
would refuse to buy because a 
three-dB improvement is a smgll 
change, not worth $100. On the 
other hand, a $100 Dolby circuit 
is a good buy because it increas- 
es the S/N ratio to 60 dB, an im- 
provement of 10 dB. If you play a 
blank tape at a high volume and 
switch the Dolby in and out, you 
hear it cutting the noise down 


significantly, and you evaluate 
the worth of this 10-dB im- 
provement without asking how 
the change would be expressed in 
linear numerical terms. (As it 
happens, the Dolby cuts out 
about 90 percent of the audible 
noise energy — but to the non-li- 
near ears of most people, it 
sounds as if the noise has been 
reduced to about one-half or one- 
third of its former level.) 
Because measurements in de- 
cibels correlate conveniently 
with the way we hear, they turn 
up in every area of audio except 
one: amplifier power ratings. 
And there is no good reason for 
that exception. Amplifier power 
levels could easily be rated in de- 


cibels if manufacturers would 
agree to do so, and it would lead 
to clearer thinking by hi-fi con- 
sumers. 

The present use of a linear 
measure of power (watts) inevit- 
ably produces a misleading im- 
pression, because we don’t hear 
linearly. If amplifier power ra- 
tings were expressed in decibels 
instead of watts, we would more 
readily comprehend the signifi- 
cance of various power levels, 
and so we might make more ra- 
tional buying decisions. . 

To see how amplifiers might 
be rated if a decibel scale were 
used, look at the table in the box 
entitled “‘Rationalizing Power.” 
It lists power levels in “linear” 


“A BEST IN ITS CLASS...” 
High Fidelitv- August, 1974/Avid 100. 


“EXTREMELY SMOOTH AND NEUTRAL...” 
Len Feldman, FM Guide-December, 1974/Avid 102. 


“UTTER SMOOTHNESS AND FREEDOM 
FROM UNDUE EMPHASIS OR COLORATION ...” 
Julian Hirsch, Stereo Review-April, 1974/Avid 103. 


“ONE OF THE MORE SENSATIONAL 
HIGH-FIDELITY BUYS OF OUR TIME...” 
Modern Hi-Fi & Stereo Guide-November, 1974/Avid 60. 


CORPORATION 


10 Tripps Lane/East Prov., R.1. 02914 


But it’s not what we think, 
or even what the critics think, that’s 
important. It’s what you think. 

Listen to an Avid speaker 
for yourself, today. 


Before we started making 
speakers, 


A commitment 


The most acclaimed new line of speaker systems 
on the market today didn’t get there by accident. 

At Avid, we’re totally dedicated to just one thing 
and one thing only: the design and construction of the 
cleanest-sounding, most accurate speakers in their price 
range. Each and every one. 

And that’s not just so much advertisingese. It’s for : 
real. And we're not the only ones who think so. 


we made 


something else. 


AVAILABLE AT: ¢ All Lechmere Stores: Cambridge, Dedham, 
Danvers, Springfield, MA. ¢ Fred Locke Stereo: Springfield, MA. 
e Malco Electronics: Lawrence, MA. © Images, Sight & Sound: 
Fall River, MA. © All Stereo Sound Stores, Cambridge, 
Burlington, Boston. 


measurement (watts) and in the 
corresponding decibel measure- 


‘ment (dBW, i.e. decibels rela- 


tive to one watt of power). With 
the aid of the decibel scale, you 
can immediately start doing 
some clear thinking about buy- 
ing choices. 

For instance, a good 60-watt 
receiver (30 watts per channel) 
usually lists for about $400, and 
a good 100-watt receiver (50 
watts/channel) goes for $500. 
One-hundred watts sounds like a 
lot more power than 60 watts, 
and you might reasonably de- 
cide that it is worth the extra 
$100 to get the additional 40 
watts. But if you think in terms 
of decibels, you will see that the 
$500 receiver really is only two 
dB more powerful than the $400 
one (20 dBW versus 18 dBW in 
terms of total power; 17 dBW 
versus 15 -dBW on each chan- 
nel). Since two dB is a small dif- 
ference to the ear, it becomes 
doubtful whether it is worth- 
while to spend the extra $100 for 
such a small improvement. You 
might be better off spending the 
$100 on something that will pro- 
duce a more substantial im- 
provement in your system’s 
sound — such as better speak- 
ers, a better phono cartridge, a 
higher-quality tape deck with 
Dolby, a signal-grabbing roof- 
top FM antenna with rotor, or a 
Dynaquad decoder with a pair of 
rear-channel speakers. 

The decibel scale explains one 
of the principal phenomenons in 
today’s audio marketplace: the 
astonishing popularity of “‘su- 
per-power”’ amplifiers capable of 
producing over 100 watts/chan- 
nel (see the box ‘“The Year of the 
Brute’’). The rapid sale of these 
power amps was unexpected be- 
cause 300 watts sounds at first 
like an exorbitantly unneces- 
sary amount of power for home 
music listening. But because of 
the way the ear hears, if you are 


dissatisfied with a 50-watt amp’ 


and want something significant- 
ly more powerful, you have to go 
up seven or eight dB in level, 
which puts you in the 24 dBW 
(250-watt) class. 

Suppose that you buy a 300- 
watt amplifier. Will this mas- 
sive machine enable you to pro- 
duce at home the skin-pounding 
sound-pressure levels that you 
hear at discotheques and live 
rock concerts? The decibel scale 
provides the answer. Most of the 
popular compact acoustic-sus- 
pension loudspeakers used for 
home listening have approxi- 
mately the same efficiency (from 
one-half to one percent). These 
loudspeakers, in a typical lis- 
tening room, will produce a 
sound-pressure level of about 80 
dB SPL when fed one watt of 
power from the amplifier. 

Since the dBW scale gives de- 
cibels relative to one watt, and 
since one watt into a typical 
speaker produces a sound level of 
80 dB SPL in the. room, we can 
use the dBW scale to describe 


Rationalizing Power 


The following table lists am- 
plifier. power ratings in watts, 
together with the correspond- 
ing rating in dBW (decibels rel- 
ative to one watt): 


10 W 10 dBW 
12 W 11 dBW 
16 W 12 dBW 
20 W 13 dBW 
25 W 14 dBW 
30 W 15 dBW 
40 W 16 dBW 
50 W 17 dBW 
60 W 18 dBW 
80 W 19 dBW 
100 W 20 dBW 
125 W 21 dBW 
160 W 22 dBW 
200 W 23 dBW 
250 W 24 dBW 
300 W 25 dBW 
400 W 26 dBW 
500 W 27 dBW 


The smallest change in loud- 
ness that the ear can hear is 
about one decibel. To sound 
“‘twice as loud,” the level must 
be increased by about eight to 
10 dB. So, for instance, if you 
have a 20-watt amplifier and 
are thinking of trading up toa 
50-watt unit, note that this is 
only a four-dB increase. The 
larger amplifier may sound bet- 
ter (clearer, less congested), 
but it will not play a great deal 
louder. 


the amplifier power needed for 
any other sound level. For'in- 
Stance, to reach a sound level of 
95 dB SPL, we would need a to- 
tal amplifier output of 95 less 80 
or 15 dBW, which amounts to 30 
watts. Now at a disco or a live 
rock concert, peak sound levels 
of 115 dB SPL are commonly en- 
countered. To reproduce that le- 
vel in the home with ordinary 
loudspeakers, you would need 
115 less 80 or 35 dBW, which is 
3000 watts of power! So if you try 
to recreate rock-concert loud- 
ness levels at home, you will on- 
ly drive your amplifier to distor- 
tion (and probably damage your 
speakers). To do it successfully, 
you must use special loudspeak- 
ers designed for very high effi- 
ciency instead of maximum ac- 
curacy. 

At the opposite end of the 
power scale, many audiophiles 
and many salespeople assume 
that a 10- or 12-watt receiver 
costing under $200 must be us- 
able only for very soft back- 
ground-level listening. There is a 
universal assumption that a bare 
minimum of 20 or 25 watts is ne- 
cessary for satisfying listening 
with most of the popular low-ef- 
ficiency, acoustic-suspension 
speakers. But in fact, as the de- 
cibel scale shows, a 10-watt re- 
ceiver is only four dB lower than 
a 25-watt unit, and four decibels 
is not a large reduction in loud- 
ness level. So for many people, a 
well-designed 10-watt receiver 
can provide adequate power for 
years of satisfying listening. 


Just a couple of years ago, 
super-power amplifiers (over 
100 watts/channel) were rela- 
tively rare, and if you wanted 
one you had a fairly simple 
choice: Crown or Phase Line- 
ar. But big amps have been 
selling as rapidly as the manu- 
facturers can turn them out, 
and lots of new brand names 
have appeared. In fact, big 
amps have been selling so well 
(despite the recession) that ev- 
erybody is getting into the act. 
This is the year that most of 
the large Japanese companies 
are getting into the super-amp 
business, a market which (ex- 
cept for Marantz) has until re- 
cently been the exclusive pro- 
vince of small companies spe- 
cializing in power-amplifier de- 
sign. 

Here is just a partial listing 
of the super amps which are (or 
soon will be) available. We 
have included their nominal 


The Year of the Brute 


power ratings in decibels in- 
stead of linear watts per chan- 
nel. Prices are “list,” and dis-_ 
counts are available on very 


few of these brands. 
Accuphase P-300 $ 750 22 dBW 


BGW 500D $ 840 23 dBW 
Bose 1801 $ 990 24 dBW 
Bozak 929 $ 850 22 dBW 
Cerwin-Vega A-1800 $ 600 24 dBW 
Citation 16 $ 800 22 dBW 
C/M Labs 912 $900 22dBW 
Crown DC-300A $ 800 22 dBW 


Dunlap-Clarke 1000 $1200 24 dBW . 
Dunlap-Clarke 500 $ 800 22 dBW 
Dynaco ST 400 (kit) $ 500 23 dBW 
ESS 500A $ 800 24 dBW 
G.A.S. Ampzilla (kit)$ 600 23 dBW 
Heath AA-1640 (kit) $ 480 23 dBW 
Infinity 500 DSP $1850 24 dBW 


Kenwood 70017 $ 750 22dBW 
Luxman M-6000 $3000 25 dBW 
Marantz 510 $900 24 dBW 
Marantz 250M $ 550 21 dBW 


Phase Linear 700B 800 25 dBW 
Phase Linear 400 $ 500) 23 dBW 


Pioneer Spec 2 $ 900 24 dBW 
Quintessence II $1200 22 dBW 
SAF XXV/2500 $1250 25 dBW 
SAE III CM $1000 23 dBW 
Sansui BA-5000 $1300 25 dBW 
Sony TAN-8250 $1300 22 dBW 
Stax DA-300 $3600 22 dBW 
Yamaha B-1 $1600 22 dBW 
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You Want 


Buy 
System 


Here’s a little insurance 


for the beginner 


By C. Victor Campos 

You may not be a doctor, but 
considering the perils to your ori- 
ginal investment in a music sys- 
tem and ultimately your long- 
term music enjoyment, it should 
be apparent to anyone attempt- 
ing to buy a high-fidelity system 
that insurance against being sold 
a mismatched audio system or a 
poorly performing assemblage of 
parts is a necessity. Not that the 
stores are populated by mon- 
sters in the guise of hi-fi sales- 
people, or that they are all dis- 


honest and out to get you and. 


your money. Far from. it. The 


majority of salespeople are 
knowledgeable, helpful persons 
who will try to do the best with 
what you have to spend. How- 
ever, there are many people in 
audio stores who are not as well- 
versed on the equipment they 
sell as they should be. And all 
come under frequent pressures 
caused by excessively large 
stocks of a single item that may 
have been purchased from a 
manufacturer ‘‘on a deal” — or 
they may be forced to sell a “‘pre- 
packaged”’ system which pro- 
vides the desired profit margin 
for a store and which may con- 
tain one or more components of 
quality inferior to that of the rest 
of the components in the sys- 
tem. Sometimes, particularly in 
the case of loudspeakers, these 
items may be “private label” or 
“store brand.” These are usu- 
ally made specifically for the 
store which sells them and are 
not directly comparable to other 
branded components, making 
their value difficult, if not im- 
possible, for the purchaser to de- 
termine accurately. But what- 
ever the reasons, they are suffi- 
cient to compromise the best at- 
tempts and the knowledge of the 
salesperson. It is for these rea- 
sons that your best insurance is 
to walk into a store armed with a 
basic knowledge of the common 
problem areas in each compon- 
ent that makes up a system. 
Before going any further, it 
should be noted that the most 
important component in your 


ysojujow uor 


system are the records you pre- 
sently own and will play through 
the units you plan to purchase. 
By all means, bring some of 
them to whatever store you go to. 
Records available in audio stores 
are generally selected for one or 
another quality, but always to 
show the equipment to best ad- 
-vantage. Although this may be 
titillating and sometimes excit- 
ing, it has no bearing on what 
you prefer to listen to at home or 
how the system will sound with 
your favorite records. 


Buying a Turntable 


Generally, most of the turn- 
tables put into packaged sys- 
tems are of quality lower than 
those you can purchase sep- 
arately as component turnta- 
bles. These fall into what’s 
known as an “OEM” (original 
equipment manufacturer) cate- 
gory. That is, the store purchas- 
es them in bulk, mounts a car- 
tridge in the tonearm, makes the 
necessary adjustments and puts 
it into a base which has min- 
imal visual acceptance and me- 
chanical integrity. This permits 
an increase in profit margin and 
the attractive pricing of a pack- 
aged system. Unfortunately, the 

Continued on page 6 
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Continued from page 5 
performance of these turntables 
not only leaves a great deal to be 
desired, but in some cases actu- 
ally downgrades the overall per- 
formance of the system. It 
should be noted that most of 
these turntables were originally 
designed for use in consoles and 
lower-priced “‘compact”’ music 
systems where performance was 
sacrificed for price. 


The first thing to check on a 
turntable is whether its cover 
will permit it to operate prop- 
erly when closed, and whether 
opening and closing it will dis- 
turb the tonearm while it is 
tracking a record. If the tone- 
arm jumps, skips or creates a 
wavering sound, or thumps when 
you open or close it, it generally 
doesn’t pay to purchase the dust 
cover. Many people forget to put 
it back on when the record is 
playing, and it is often removed 
because it is an impediment to 
the easy and proper operation of 
the system. Although dust and 
dirt are the nemesis of turntable 
longevity and the proper track- 
ing of record grooves, our weak- 
nesses as human beings make 
this expenditure an almost unaf- 
fordable luxury. 


The second thing to check is 
the thrust bearing. To do this, 
center your fingertips on the 
turntable platen itself and gent- 
ly try to “rock”’ it. A good bear- 
ing will have almost no friction 
and minimal ‘‘wobble.”” Beware 
of turntables that wobble, not 
only because they will have ex- 
cessive (a low-fre- 
quency disturbance), but wob- 
ble indicates extremely wide tol- 
erances in the entire mechanical 
assembly that will, almost al- 
ways, increase record wear enor- 
mously and rob your system of 


the performance designed into it. 

Next, walk over the speakers 
being demonstrated with the 
system and remove the grille- 
cloth panel from one. Most 
speakers have removable grille 
panels, and a salesperson will be 
more than glad to aid you in re- 
moving it. If, perchance, the 
panel is not removable, ask to 
have the record player and amp- 
lifier plugged into similarly pric- 
ed speakers which have remov- 
able grille panels. Now, watch 
the woofer while the tonearm 
tracks the silent groove between 
bands (or the ‘‘lead-out”’ groove 
at the end of the record) and be- 
fore the stylus (needle) reaches 
the “lock out” groove and the 
turntable (if it is automatic) goes 
into the change cycle. (It is es- 
sential that the record not be 
warped and that the tonearm 
does not appear to “bounce” on 
the record.) Alternatively, and 
better, you can select a band of 
very quiet music with little bass 
response. Should the woofer cone 
make large excursions or bob 
around substantially and con- 
stantly while emitting a rumble, 
it is best if you try out and select 
another turntable. Rumble, whe- 
ther it be caused by motor noise, 
poor isolation and a host of oth- 
er reasons, can rob you of as 
much as 50 to 75 percent of the 
power you bought with your 
amplifier or receiver. Indeed, it 
will ‘also compromise the bass re- 
sponse of your loudspeakers and 
cause large amounts of both bass 
harmonic distortion and inter- 
modulation distortion, dimin- 
ishing the performance poten- 
tial of the system. In fact, a poor 
record-playing mechanism will 
reduce the overall performance 
of your system to that of a much 
lower-priced system. 

To check the tonearm, gently 
grip the head and rock it. There 
should not be excessive play in 
the tonearm bearings. Although 
a very small amount of rocking is 
permissible, for low-bearing fric- 


tion, the tonearm should not 
wobble and the stylus should be 
absolutely perpendicular to the 
record surface when tracking it. 
Reject any that feels as if the 
tonearm system had a broken 
neck. While the tonearm is actu- 
ally playing a record, look at the 
stylus and cartridge ‘‘head-on.” 
The stylus should be perpendic- 
ular to the record with no visible 
angle. This is particularly cri- 
tical with an elliptical (bi-lat- 
eral) or Shibata stylus. Any er- 
ror in perpendicularity will 
greatly accelerate record wear 


and will compromise the stereo-. 


phonic image. Worse yet, an el- 
liptical or Shibata stylus not 
tracking the groove walls at the 
correct angles will increase rec- 
ord wear substantially and can, 
in fact, ruin a record. 


Next, play the last band on a 
couple of sides and listen care- 
fully for a muddying of the mus- 
ical line. Compare the last band 
with the first or second band on 
the record to determine that 
overall clarity has not been com- 
promised. Rattle, buzz or a gar- 
bled quality while playing the 
last band on a record points to 
poor tonearm geometry and per- 
haps other problems as well. * 


Finally, the turntable mount- 
ing, or isolation system, should 
“be checked to determine that at 
least a reasonable amount of de- 
coupling from the surface on 
which the turntable is placed is 
effected. There can be no real- 
ization of low rumble and noise 
potential if someone walking 
about can set the record player’s 
tonearm into shock. A gentle 
tapping of the turntable base 
while a record is playing will di- 
rectly evaluate the isolation of 
the record-playing mechanism. 
At worst, only a slight thump 
should be heard. The tonearm 
should not suffer a disturbance. 


Buying a Cartridge 
The cartridge and_ stylus 


translate the undulations of the 
record groove into sound. Their 
contact with the record is inti- 
mate and should remain so un- 
der all conditions of play. Gen- 
erally speaking, most cartridges 
will track properly in the upper 
half of the recommended range 
stated by the manufacturer. Sel- 
dom will you be able to track a 
stylus in the lowest recommend- 
ed range. 

Phono cartridges vary sub- 
stantially in quality from the 
least expensive to the most ex- 
pensive. The most reasonable 
suggestion is to choose one in the 
middle range of cost. Very ex- 
pensive cartridges require the 
ne-plus-ultra in tonearms to 
yield their potential — along 
with constant and great care. 
The least expensive vary widely 
in quality — from superb, for the 
price, to safety-pin horrors — 
and unless you know before- 
hand which ones are best, it is 
most reasonable to pay an ante 
and select one of the many in the 
middle price range. 

There is no easy and straight- 
forward way to verify the per- 
formance of a cartridge. But be- 
ware of sales pitches for cheapo 
makes. Each store has a sales 
favorite, and you may suffer by 
responding to such enthusiasm. 
By and large, the middle-price 
cartridges are rather well-de- 
signed and competitive, so it’s 
doubtful that you will go wrong 
choosing one of the two or three 
best-known names in the indus- 
try. It should be-pointed out here 
that there are no clear-cut ad- 
vantages among spherical (con- 
ical), elliptical (bi-lateral) and 
Shibata tips. In fact, with low- 
er-priced record players, a spher- 
ical tip can be a decided advan- 
tage over the others from the 
point of view of possible track- 
ing force and resultant stylus-tip 
pressure. Elliptical and Shibata 
styli are very critical regarding 
angle of stylus-to-record and 
tracking force. 


Buying a Receiver 
or Amplifier 

Here one can barely avoid the 
“‘specsmanship” game — that is 
to say, you can never really eval- 
uate performance in a store. For 
one, the size of your listening 
room plus your listening habits 
and preferred listening volume 
play a very important part in the 
amount of raw amplifier power 
you will need. The location of 
your living quarters will affect 
substantially the reception of 
both FM and AM broadcasts, 
and there’s no way you can pre- 
dict the performance until you 
get it home. There are, however, 
some suggestions which can be 
helpful. 

First, be resigned that the per- 
formance of all AM tuner sec- 
tions will be mediocre and use- 
ful only for news, voice and 
sports broadcasts. This is of lit- 
tle consequence, really, since 
most AM stations transmit the 
bare minimum of quality for rea- 
sons intrinsic to Amplitude 
Modulation. There are, how- 
ever, a few FM specifications 
which are important in any loca- 
tion and which you should en- 
deavor to determine prior to buy- 
ing. These are: capture ratio, im- 
age rejection, alternate channel 
selectivity, AM suppression, IF 
rejection, 19 and 38 KHz sup- 
pression (if you plan to do any 
manner of tape recording) and 
the type of multiplex demodu- 
lator supplied (phase-locked 
loop wins hands down). Don’t be 
taken in by IHF sensitivity, us- 
able sensitivity, volume sens- 
itivity, etc. These are rather 
meaningless, since they refer 
only to mono reception (there are 
no accepted methods, yet ap- 
proved, for measuring stereo 
sensitivity, which is most im- 
portant). Stereo sensitivity fig- 
ures generally are prone to be 50 
to 100 times greater than the 
IHF sensitivity. Specs like FM 
harmonic distortion, stereo sep- 

Continued on page 8 


Music is the color in your life. Make sure you get all the color. 
Record on The Music Tape” by Capitol. It's the premium blank tape 
made especially for recording music with all of its color. If we: 


didn't believe it was the finest tape for music recording 
and playback, we wouldn't put our 
The Music Tape by Capitol. ae 


Now you can buy blank tape confidently, 
grading, the packaging, the whole business o | 
dinary tape. But when you record music, record on the music tape by Capitol, cassette, cartridge, 


without confusion, without being a sound engineer. We've simplified the coding, the 


f buying blank tape. Now it’s this simple: When you record ordinary things, use an or- 
open reel, the music tape by 


Capitol is the best blank tape you can buy for recording music. It’s made in one grade only — extra high output / low noise tape for 


full dimensional sound. 


GUARANTEED JAMPROOF 


The Music Tape by Capitol cassette has our exclusive cushion-aire. ybackcoating. Its benefits are many. But most importantly it 


prevents jamming. 


Our backcoating is made of carbon to dr 


Available Wherever Fine Quality Tape Is Sold 


ain off troublesome static. Its textured backcoating insures a smooth, even wind. 
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No kidding. Buy any fine Criterion 
speaker on this page at the regular 
low price. Then, we'll give you 
another exactly like it, for one dollar 
more. 

Before you buy, however, you should 
~ know the following: We've already. 
sold plenty of these beautiful 


acoustic suspension speakers at 
their regular low prices. So what 
you’re looking at is really a super- 
good deal. 


To make it even better, on each pair 
of Criterions, you'll also get free, 60- 
day exchange privileges. Plus our 


hassle-free, 30-day money-back 
policy. 

Come see for yourself. Take your 
time. Ask all the questions you like. 
Just please remember that our 
Criterion Speaker sale doesn’t go 
on forever. It ends on October 18... 
where else but at Lafayette. 


The Criterion 666 Three-Way, Three- 
Speaker Acoustic Suspension 


System. 

This outstanding Criterion features (1) a 

_ powerful ten-inch woofer with six-pound 
magnet structure, six-inch sealed back mid- 
range speaker, plus a two-inch Super 
Tweeter with one and one-quarter pound 
magnet structure. (2) It handles up to 60 
watts of acoustical power. (3) And has a solid 
three-quarter-inch walnut finished wood 
enclosure with brown foam grille. (4) - 
Separate mid-range and balance controls. 
(5) crossover at 800 and 5,000 Hz, and (6) a 
frequency response of 28-20,000 Hz, which 
is quite a full range of response. (21- 
05021HW). Buy one at the regular price. Get 
another for one dollar more. 


Regularly $119.95 


CRITERION XHE cassettes 
come in Philips boxes in 60,90, 
and 120-minute time lengths. 
This is the best cassette you 
can buy. Yet we still sell it at 
a price lower than you «will find 
for comparable quality 
anywhere else. 


Buy this 


tapes (Regular Retail Price $24.90). 


STORES COAST TO COAST 
We reserve the right te limit quantities. 


Now two for $120.95 


The CRITERION XHE 8-Track cartridge is 
packaged in a unique clear housing and is 
available in 45 and 90-minute time lengths. 


8-track stereo cartridge 
Recorder/Play deck and get 10 FREE 
Lafayette Low Noise 90 minute blank 8-track 


(And you get 10 Blank tapes FREE) 


The Criterion 333 Eight-Inch, Two- 
Way Acoustic Suspension Speaker 


System. 

This very nice Criterion features (1) an eight- 
inch high-compliance woofer with two- 
pound magnet, three-inch Sealed-Back 
Tweeter; (2) walnut finished vinyl wood 
enclosure with charcoal-brown foam grille, 
and (3) a power handling capacity of 30 
watts. (21-05005 HW). Buy one at the regular 
price. Get another for one dollar more. 


Regularly $59.95 
Now two for $60.95 


Product is 
available on 7 inch reels 


Lafayette RK-885 8-Track Record/Play 
Stereo Deck 

Sensational Low Price for a Play AND 
Record Deck with These Features! 


® Auto-Stop Switch for Play and Record 
Modes — After Any Program (1 thru 4) or 
Entire Cartridge 
© Fast-Forward Button for Easy Program 
Location 
Dual Record-Leve/i Meters for Precise 
Recording 
Excellent quality deck, ideal for use with 
budget and medium-priced stereo systems. 
Has automatic or manual program selec- 
tion, record indicator light, lighted program 
indicators, input jacks for microphones and 
aux. Has hinged cartridge door to protect 
tape head mechanism, individual channel 
volume controls, lots more. Walnut finish 
case, 13 x 5% x 8 5/6". With connecting 
cables. 117 VAC, 60 Hz. Imported. 


Regularly $89.95 
Now two for $90.95 


in lengths of 1,200 and 1,800 feet. 


The Criterion 555 Ten-Inch, Three- 
Way Three-Speaker Acoustic 
Suspension System. _ 

This fine Criterion features (1) clean, power- 
ful bass response down to 32 Hz; (2) a ten- 
inch high-compliance woofer with four- 
pound magnet structure and one and one- 
half inch voice coil, and three-inch air-sealed 
super tweeter; (3) a solid three-quarter inch 
wood enclosure with walnut finish vinyl; (4) 
power handling capacity of 50 watts; (5) high . 
frequency brillance control, and (6) 
crossover at 800 and 3,000 Hz. (21-05013 
HW). Buy one at the regular price. Get 
another for one dollar more. 


XHE stands for Extra High Energy. But this 
statement only begins to tell the story of this 
tape. 


CRITERION XHE from Lafayette is the ul- 
timate in a blank recording tape to be used 
when it is necessary to achieve the finest 
reproduction possible. 


Utilizing a patented gamma-ferric oxide for- 
mulation, this tape has an inherent noise 
level so low it is virtually undetectable by 
laboratory reference machines. The sen- 
Sitivity, signal to noise ratio and flat full fre- 
quency response meet standards set by 
studio technicians and demanding 
audiophiles alike. 

There’s more to the story, and it all adds up 


to the ultimate. But the true test is in the 
listening and the reliable performance. 


THE LOUDSPEAKER OF 
TOMORROW... 

THE CRITERION 2005 
Heil Air-Motion 
Transformer* Speaker 
System 

e“Corona Field” Heil Air-Motion 
Transformer Midrange/Tweeter @ 
10” Low Frequency Driver e Bass 
Chamber @ Bass Radiating Vent e 
Environmental Equalizer Control 
® Circuit Breaker 


Frequency response: 30 through 
24,000 Hz. Minimum power re- 
quirement: 15 watts RMS. Power 
handling: 300 watt music peaks. 
Square wave rise time: 15 
microseconds at 5,000 Hz. 


$199.95 


“A reqistered trademark of ESS. Inc 


(two for one offer does not apply) 


THE ELECTRONICS SHOPPING CENTER 
BOSTON BROOKLINE -WEST ROXBURY BURLINGTON WARWICK, R. 
895 Boylston St. (Across 1048 Commonwealth 1526 VFW Parkway (Rt. 1) Vinebrook Plaza 943 erg Mi te ma. 
from Prudential Center) ‘Chevrolet (1 Mile North of Dedham Mall) (Opp. Mall) (¥% mi. 
Phone 536-1 267-8900 Phone 327-0300 Phone 273-1785 VM rlea/widiond Malls) 
DANVERS savaus NATICK PROVIDENCE, Rh.I. Phone 828-1511 
~ Endicott Plaza Saugus Plaza Shopping Center, 1400 Worcester St. 1224 No. Main St. 
(139 Endicott St.) Rt. 1 & Walnut St. (ade Zayre’ 8) (Rt. 9 Opp. Shopper's World) el of Sears) 
Phone 774-6494 Phone 233-6710 Phone 875-6146 Phone 521-4444 
MOST STORES OPEN LATE MOST EVENINGS Sale Ends October 18. 
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Beginners 
Continued from page 6 
aration and others can be pretty 
much ignored since, at this point 
in time, specifications always ex- 
ceed the numbers required for 
more than reasonable reception. 
As a matter of fact,: most tuner 
sections exceed the capabilities 
of the antennas supplied with 
them by the store (a folded di- 
pole or straight wire antenna). 
An often ignored suggestion is 
the installation of a $15 FM roof 
antenna. Believe me, the differ- 
ence in reception will be more 
than the actual difference be- 
tween a $300 receiver and an 
$800 receiver. You can not only 
do it yourself, but you will gain 
incredible satisfaction in the im- 
proved reception you will 
achieve. Unfortunately, the in- 
stallation of an antenna is really 
the subject of an article all its 
own — and you can find that 
piece on page 18 of this section. 
It’s rather easy to determine 
the amplifier power you will re- 
quire in your listening room. By 
and large, the vast majority of 
loudspeakers available today 
have an efficiency close to one 
percent (that is, they will gen- 
erate one watt of acoustic power 
for every 100 watts of electrical 
power fed into them), advertis- 
ing claims to the contrary. An- 
other way of expressing it is stat- 


ing their sensitivity. Most speak- 
ers have sensitivities ranging 
from 88 dB:to 91 dB (with an in- 
put of one watt). Sensitivity is 
the accepted way of stating the 
conversion efficiency of a loud- 
speaker. To determine the 
amount of continuous (RMS) 
power you'll need in your room, 
calculate the volume of your 
room (height times width times 
length in feet) and divide by 100. 
The figure you get will give you 
the number in watts per chan- 
nel you will require for speakers 
in the lower range of sensitivity 
(86 dB to 88 dB). For speakers of 
higher sensitivity (88 dB to 91 
dB), you can divide that figure 
by two. If your room is highly 
damped, with overstuffed chairs, 
drapes, rugs, etc., or if you like 
very high listening levels you will 
have to multiply the figure by 
two. It is important here to know 
the impedance of the loud- 
speaker, since most transistor 
amplifiers are able to deliver al- 
most twice the rated power at 
eight ohms, when driving four- 
ohm speakers. Conversely, tran- 
sistor amps deliver far less pow- 
er into 16 ohms than they do into 
eight ohms. 

Don’t bother comparing dis- 
tortion figures (IM, THD, etc.), 
since they are rather meaning- 
less. Most amps are rated into 
pure resistive loads, something 
which speakers are not. being 
reactive in character, and dis- 
tortion figures into resistors bear 


almost no resemblance to those 
measured when the amplifier is 
driving speakers. Here, the best 
distortion analyzer will be your 
ears. Just make sure that the 
amplifiers in the receiver of your 
choice will drive the speakers of 
your choice to reasonably loud 
levels without signs of distortion 
or strain. The critical eval- 
uation, unfortunately, will be in 
your home. 

Unquestionably, the weakest 
portion of any receiver will be its 
preamplifier. If you take the 
trouble to notice, almost no one 
gives any specifications on the 
preamplifier sections. Consider- 
ing that it is, in all probability, 
the most often used portion of 
the receiver, along with the amp- 
lifier, this lack of information 
places a burden of no small con- 
sequence on the purchaser — a 
sort of morass, since the variety 
of cartridges available is short of 
astronomical, and the cartridge 
and preamplifier should be 
matched (cartridge output to 
preamp sensitivity) for opti- 
mum results. 

A rather coarse rule of thumb 
is to make sure that the car- 
tridge (when playing your favor- 
ite records, and for a reasonably 
loud volume) requires a setting 
of the receiver of amplifier vol- 
ume control at the one to two 
o'clock position. Reject a com- 
bination of cartridge and receiv- 
er that for reasonably loud vol- 
ume levels requires a volume 


control setting around nine to 10 
o'clock, since the cartridge will 
probably overload the preamp- 
lifier with heavily cut records. 
Almost as bad, but preferable, is 
a combination that needs very 
high setting of the volume con- 
trol, since audible noise (hiss) 
will generally be heard in the 
background when playing soft- 
music passages. 

If the information is avail- 
able, of course, you can deter- 
mine the overload point of the 
preamplifier. Find out, also, the 
output of the cartridge in milli- 
volts per centimeter (mv/cm) 
and multiply this figure by 60 
(the maximum velocity in cen- 
timeters per sec. presently cut on 
records). This result will yield 
the maximum output of the car- 
tridge. For example, let’s say 
your cartridge has an output of 
three mv/cm. Its maximum out- 
put will be 180 mv. If the pre- 
amp overloads at 200 mv, you'll 
be safe. If the preamp overloads 
at 150 mv, however, you are best 
advised to choose another car- 
tridge with lower output — two 
mv/cm, perhaps. 

Don’t underestimate the im- 
portance of cartridge-preamp 
compatibility. The results can 
give you excellent sound or mud- 
dy, garbled, unsatisfactory per- 
formance during loud passages. 


Buying Loudspeakers 


The choice of loudspeakers is 
enormous and the claims made 


CARES FOR 


RECORDS 


Watts Record Care Equipment safely and surely removes dirt, dust, static 
charge and retains the sparkling sound of new records. Get the best. . . Get 
WATTS Record Care Products. 


The Original 
WATTS 


DUST 
BUG 


$7.95 List 


SPECIAL 
SALE PRICE 


ONE WEEK 
ONLY! 


Until the Watts Dust Bug appeared on the scene, 
there was no way of keeping a record clean while it 
played. The Dust Bug safely and surely keeps a 
clean record immaculate by removing dirt and dust 
which can settle on the record while in use. And the 
Dust Bug attaches simply to any manual turntable or 
automatic used in single play. 


WATTS 


DISC PREENER 


SPECIAL 


SALE PRIC 


List $4.95 


Start your new records off with the Watts Disc 
Preener. The Preener consists of a roller made of 
special nylon pile impregnated with a non-ionic com- 
pound. Simply add a few drops of Watts’ Anti-Static 
“New Formula” Fluid to its core and the Preener 
gathers dust and dirt, humidifies and applies the 
proper degree of anti-static control to your records. 


NEW FORMULA 


ANTI-STATIC FLUID 


MIT 


Student Center 


HARVARD SQUARE 


(For Dust Bug, £ 
Parastat, and 
Preener) 


SPECIAL 
SALE PRICE 


$2.50 


Childrens Hospital 
Medical Center 


for them create an impossible 
situation for anyone. Much has 
been written on the subject of 
how to choose a loudspeaker, but 
some points have been ignored 
and others have been glossed 
over. 

Again, you'll find many stores 


-offering private-label or “black 


box”’ loudspeakers made spe- 
cifically for that store. In most 
cases it is next to impossible to 
find any objective evaluation on 
these speakers, mostly because 
they are sold only in a small area 
and are not of interest to maga- 
zine reviewers — but also be- 
cause, by and large, they are de- 
sign horrors with only a min- 
imal amount of knowledge and 
expertise exercised in their de- 
sign. The aim is almost always to 
produce a good-looking cabinet, 
to make the speakers appear ex- 
pensive, to permit a high “re- 
tail’’ price tag and still provide 
enough margin to make it seem 
as if you were getting a large dis- 
count — while providing more 
profit than a brand-name speak- 
er. In the store’s defense it must 
be said that this practice has be- 
come necessary because of the 
relentless pursuit by some people 
of bigger and bigger discounts. 
To stay in business, a store has 
to make a profit, and this profit 
must come one way or the other 
— hence the black box. Remem- 
ber, you get exactly what you 
pay for. Beware of those who 
seem to offer you more than is 
reasonable. 

Don’t be swayed by a store’s 
claims that one type of design 
(transmission line, vented box, 
bass reflex, acoustic suspension, 
horn, etc.) is better than anoth- 
er. All loudspeakers are compro- 


‘mises and if they are well-de- 


signed, from a well-known man- 
ufacturer, you are best advised 
to spend your energies on deter- 
mining if the sound pleases you, 
if it fits your pocketbook, if its 
size is compatible with your 
room and if you like the looks of 
it. Ignore fantastic claims of effi- 
ciency, bass response, break- 
through designs, etc. Most of the 
time, these are related to a lack 
of knowledge about speaker de- 
sign, financial rewards, an over- 
stock situation or, sadly, the par- 
roting of a manufacturer’s sales- 
man’s pitch. The laws of phys- 
ics are inviolable, and bass re- 
sponse and efficiency can only be 
increased by an increase in size. 
The characteristics to look for — 
and let your own ears be the 
guide — are smooth response, 
with no peaks or excessive bril- 
liance or “zip,” lack of boom- 
iness and a silky, sweet sound to 
the high frequencies. Above all, 
look for natural, crisp sound that 
does not emphasize instruments 
artificially and thereby call at- 
tention to the speaker itself. 
Artificial emphases can become 
intolerable in a long-term lis- 
tening situation at home. 
When comparing speakers, be 
certain that the corresponding 
speakers of each pair are next to 
each other, side by side, and not 
separated by several feet. If the 
speakers are compared side by 
side, you will minimize the ef- 
fects that different parts of the 
demonstration room will have on 
the speaker’s sound. This point, 
incidentally, is the most im- 
portant of all. It’s not appreci- 
ated sufficiently how much ef- 
fect speaker placement will have 
on its ultimate sound. A superb 
speaker can be made to sound 
horrible simply by placing it im- 
properly in a demonstration 
room. In fact, many stores care- 
fully select the worst positions 
for those speakers they do not 
like to sell; either because the 
profit is small or because they 
are not able to be appointed 
dealers for the speaker line in 
question. When comparing 
speakers, always insist that the 
two or three pairs be placed side 
by side, on each channel, before 
you begin to evaluate. The bene- 
fits will always be yours, and 
your long-term enjoyment. al- 
most insured. 
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While We enioy about the technology that concluded that an excellent use 
~ distinguishes the BOSE 901° and about the unprec- _ funds would be to help set up an absolutely phe- 


‘edeited series of rave reviews by leading critics, . nomenal music system inas many owners’ homes 
the purpose ot anadvertisementistoincreasesales as possible. Known as the SUPER BOSE SYSTEM, 
more-pedple tothe product. ..__it consists of the 1807} power amplifier and 


-< pairs of 901 speakers. One pair of 901s is placed ay 


“our mindas to the most effective use of advertisi _to reflect sound off a front wall, and the second — 
funds. tt revealed that:60% of the people who reflects. off side walls, producing sound with 
lectthe BOSE 901 do soattherecommendationof vend iS 
~@ 901 owner! This told us that the best advertise. 

ment is the product, and the 
enthusiastic owner : 


SUfprising result of a customer survey changed 


Our program in setting up these systems in owners’ 
homes is to provide the SECOND PAIR OF 901s 
FREE to all those serious enough to purchase a 
component system consisting of the 1801 ampli- 
fier and a pair of 901s. We have allocated sufficient 
advertising funds to cover all purchases made from - 
October 15, 1975 to January 15, 1976. 


We believe that the SUPER BOSE SYSTEM.is the 
best music system available today. 


And we believe that its owners will be the best 
BOSE salesmen tomorrow. 


One equalizer is required for the Super Bose system, and accordingly 
the second pair is supplied without equalizer. 


- This offer is good in-continental U.S.A., Alaska and Hawaii only. 
901 cabinet is walnut veneer. 


‘The Framingham, MA 01701 


‘The Super Bose System is available at: APEX, INC. BRANDS MART DISTRIBUTION CENTER 


Pine Warehouse (Admittance only with 

Tower Road Brands Mart Courtesy Card or 
Seabrook, MA Student |.D.) 

ATLANTIS SOUND pd Smith Place 

10 Silven Street ambridge, MA 

Peabody, MA MINUTE MAN RADIO 
38 Brattle Street 30 Boylston Street 

Cambridge, MA Cambridge, MA 

Braintree, MA North Dartmouth Mall 

811 Boylston Street North Dartmouth. MA 

Boston, MA Cod Mall 

248 Worcester Road, Route 9 a 

Framingham, MA y 

328 Main Street RADIO SHACK ASSOCIATES STORES 
Worcester, MA > Drum Hill Plaza 

1092 Commonwealth Avenue Chelmsford, MA 

Boston, MA SEIDEN SOUND 
SEIDEN SOUND OF PITTSFIELD $15 East Pleasant Street 

42 Summer Street Amherst, MA 


Pittsfield, MA 
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Oh, Hum 


How to make your connections buzz off 


By Stan Perlmutter 

Glenn Gould might hum along 
with Bach, but your-hi-fi sys- 
tem shouldn’t get away with it. 
Still, the chances are a little bit 
better than 50-50 that your sys- 
tem hums more than it should, 
despite the fact that hum is as 
easy to cure as any hi-fi ill. And 
spending a couple of bucks (at 
most) and maybe an hour of your 
time will do more to improve the 
sound of your hi-fi system than 
anything short of a hot new amp 
or pre-amp. 

Why care about hum if you 
can barely hear it? Simply be- 
cause even a little hum not only 
places an added load on your 
system’s ability to reproduce 
music but also mixes with low 
frequencies, causing muddy 
bass. Remove hum and _ bass 
notes will gain a new clarity and 
a well-defined, spacious tex- 
ture. 

Ultimately, hum arises from 


the fact that almost all hi-fi 
equipment is powered from the 
AC line. In each component 
there is a power supply which 
converts AC to various direct- 
current (DC) voltages needed to 
run the device. This power sup- 
ply can be designed to work very 
well (and expensively) or to oper- 
ate in a so-so fashion that will 
allow the manufacturer to sell 
his product at a higher profit. 
Given the choice of gorgeous per- 
formance or a couple of cents 
profit, the average hi-fi manu- 
facturer will take the money and 
run; the business isn’t known for 
charity. 

In addition to cutting corners 


on the power supply, many 


manufacturers are just careless 
and do things such as route the 
leads for the phonograph past 
the hum-inducing fields of the 
power transformer. They know 
what they are doing; hum is well 
understood and there are lots of 


reasons for it — but few excuses. 

Fortunately, there are some 
things you can do at home ona 
rainy day that will minimize 
your system’s hum. First, the ob- 
vious things. 

Space out components. Since 
the phonograph cartridge will 
pick up hum from the magnetic 
field around the transformers in 
your components, put some dis- 
tance between it and them. A 
few inches often make a differ- 
ence, since the strength of a 
magnetic field (and therefore the 
amount of hum it can induce) 
drops as the square of the dis- 
tance from its source. Ob- 
viously, long phono cables are 
not necessarily bad. 

Keep power ‘and signal lines 
separate. It may be neater to 
bundle these together as they 
run between components, but it 
greatly increases induced hum 
and noise. 

Use shorting plugs. These 


short-circuited phono plugs look 
like one end of a phono cable 
without the cable. They are for 
sale at Radio Shack, Lafayette 
Radio, Olson, and at most hi-fi 
stores. They are one of the few 
bargains in the business. 

Shorting plugs are inserted in 
unused pre-amp or receiver in- 
puts to cut noise and they work. 
For proof you can hear, discon- 
nect your present phono cables, 
switch to this input and listen to 
it with and without shorting 
plugs in the jacks. Sometimes, 
shorting plugs in open phono 
jacks will even cut hum on other 
inputs. 

Shorting plugs are especially 
useful in systems with several 
low-level inputs — for example, 
a system with two phono inputs 
or an additional microphone or 
tape-head input. If your system 
has more than one low-level in- 
put, short any that aren’t in use. 

Short high-level inputs too. If 


We welcome that. 


Electrostatic Systems? We've got three— 


from $80 to $150. 


Isolation Types? Plenty — ail profes- 
sionally styled for super performance and 


comfort. From $19.95. 


“Trans-Alr”’ open design? You bet! And, 
we've perfected the principle. Priced from $40! 
Go ahead and give Superex a sound whirl. 
You're out for the best deal. 
give you the best sound. Ask your dealer 


about our Free Offer. 


For tree literature write: 


$19.95 to $150. Go ahead. Listen ‘compare Superex 
_ Look into the quality design, the features, the “‘soft-teuch” comfort, the atten- 
~ thon to detail. We firmly believe you won't find a stereophone that sounds: 
better or feeis more naturally comfortable: Convince 
yourself by visiting a Superex dealer soon. Give- 
Superex the whole comparison treatment. 


We're out to 


Superex C-60 Professional Cassette Tape Free with 
the purchase of any Superex Stereophone between 
now and Dec. 3ist. This fine quality, high perform- 
ance cassette tape offers virtually flawless opera- 
tion. It won't jam, stick or tear and it’s warranteed. 


At participating Superex dealers only. 


SUPEREX Superex Electronics Corp. Depi. P11, 151 Ludlow Street, Yonkers, N.Y. 10705 
You'll find Superex Stereophones at these area de 


Model TL-3 
“Trans-Linear” 


Mode! PEP-79E 
“Electrostatic” 


In Canads: Paco Electronics Ltd., Quebec 


alers: 


Made in USA 


MASSACHUSETTS: AUDIO DESIGN, PITTSFIELD # BRAND'S MART, BOSTON @ DEL PADRE, SPRINGFIELD » LAFAYETTE RADIO, WORCESTER @ MALCO, 
LAWRENCE g MUSIC BOX, WELLESLEY » OLDE COLONY STEREO, HANOVER, QUINCY s YOU-DO-IT ELECTRONICS, NEEDHAM @ RESISTORTRONICS, 
BURLINGTON # STEREO SOUND, BURLINGTON, CAMBRIDGE, BOSTON @ TECH HI-FI, AMHERST, BOSTON, BROOKLINE, CAMBRIDGE, DEDHAM. 
FRAMINGHAM, HANOVER, NORTH HAMPTON, RANDOLPH, STONEHAM, WALTHAM, WORCESTER # WALTHAM CAMERA, WALTHAM NEW HAMPSHIRE: 
AUDIO LAB, KEENE # BI-RITE MERCHANDISERS, MANCHESTER @ SOUNDSMITH, PORTSMOUTH @ TECH Hi-Fl, NASHUA VERMONT: LAFAYETTE RADIO, 
BARRE, BURLINGTON, ESSEX JUNCTION s STEREO THEATRE, RUTLAND # TEMPO INC., BRATTLEBORO RHODE ISLAND: AUCLAIR’S SOUND TRACK, 

WOONSOCKET @ LAFAYETTE RADIO, WESTERLY » TECH HI-Fi, PROVIDENCE, WARWICK CONNECTICUT: CARSTON’S STUDIOS, DANBURY s 
CONSUMER SALES, STORRS, WEST HARTFORD, WETHERSFIELD @ FRANCIS ELECTRONICS, GROTON @ HI-Fi STEREO HOUSE, NEWINGTON a@ J. 
ROBERT BARRY, MANCHESTER @# KLEINS, WESTPORT # LAFAYETTE RADIO, GROTON, NORWICH @ NATIONAL WHOLESALERS, DANBURY s 
SHOPPER'S WORLD, HAMDEN, TORRINGTON, WATERBURY # SOUND AUDIO, NEW LONDON @# SOUNDS INCREDIBLE, DANBURY # STEREO EAST, 
VERNON # TECH HI-Fi, AVON # TUNXIS ELECTRONICS, BRISTOL, FARMINGTON, SOUTHINGTON, WATERBURY 


you aren’t using a tuner, put 
shorting plugs in the appro- 
priate jacks. 

Ground the turntable to your 
pre-amp. If you have just put 
your system together and the 
phono does nothing, but buzz, 
you haven’t followed directions. 
Run a ground wire of heavy lamp 
cord between your turntable’s 
motor board and your pre-amp. 
If you have already done this and 
you still have too much hum, 
look for a better spot on the turn- 
table assembly to connect the 
ground to. 

Do this by connecting one end 
of the lamp cord to your pre-amp 
or receiver and then touching 
various places on the motor 
board: Do this while the system 
is on, and, if necessary, with the 
bass and volume up (but be care- 
ful — not too high). You'll find 
the connection point that gives 
the least hum easy to spot. 

Ground your whole system. If 
your home has honest three-wire 
electrical outlets or handy cold- 
water (not gas) pipes, by all 
means run another heavy wire 
from your pre-amp or receiver to 
ground. There is one spot within 
your system that will give the 
most hum reduction; find it by 
connecting one end of the ground 
wire to the water pipe or the 
screw holding the outlet cover 
on, and then touching the un- 
connected end to various com- 
ponents and to various spots on 
each one. Usually, the pre-amp 
will be the best connection point 
— but rarely at the manufac- 
turer’s thoughtfully provided 
“ground” terminal. . 


Even if a system ground 
doesn’t cut hum — and in rare 
cases it won’t — you owe it to 
your body to reduce any poten- 
tial shock hazard. Ground your 
system anyway. 


If you have done all this, you 
should have a lot less hum than 
you started with. There’s now 
one final trick that will cut hum 
to the minimum your system can 
produce, and it may be the sim- 
plest step of all: flip your wall 
plugs. Because each component 
has its own power supply, and 
because these supplies interact 
with each other, it is possible to 
plug units in so that hum in one 
component cancels hum from 
another. 


Make hum as obvious as possi- 
ble during this maneuver by 
turning up the bass and volume 
controls. If you have a receiver 
complete with tuner, try shorting 
its inputs and listening to it at 
full volume on its phono input. 
Ditto for a separate power am- 
plifier: short its inputs and lis- 
ten to it at maximum loudness. 
Now, quickly turn off the equip- 
ment, reverse the line cord in its 
socket and raise the volume 
again. There's a 50-50 chance 
that there will be less hum in the 
new position. If that’s the case, 
get a piece of tape or some paint 
and mark the plug so you know 
which way works best. Ob- 
viously, if hum increases, put the 
plug back the way it was. 


Do the same as you connect 
other components to the system 
— phonograph, tuner, tape deck, 
etc. There’s one wall plug orien- 
tation for each component that 
will vield the least system hum, 
and it just takes a flip of the 
wrist to find it. 


If you have done all this, you 
can now sit back and listen to 
the music — and that’s the way 
it should be. 
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Not j es IKKO. We put most of our money | 


our product, 
a b 


the if you must. But if you get lost i in the 
_ process—experience NIKKO. It will help you survive. 
A NIKKO is everything other receivers are, more or less u | 
‘More value. Less price. And money saving values are what | 
‘survival is all about today. it you are looking for a receiver, . 1 
read their ads, then compare a N IKKO—feature for feature, | | 
spec for spec and dollar for dollar and you'll find out 


we mean when we say, “more value, less price.” | 


a If you’re lost in the receiver jungle, write to NIKKO . 
| for a guide to the nearest dealer and a survival kit. | 
ELECTRIC CORP. OF AMERICA Van Nuys, 


| KO Calif. 91406 


In Canada: Superior Electronics Inc., Quebec, Canada 


16270 Raymer St., 


IMAGES SIGHT & SOUND OLDE COLONY STEREO SUFFOLK AUDIO , . 
4 Conn. Fall_River, Mass. y, Cohasset Cambridge. Mass. - vt YOU DO IT ELECTRONICS 
AUDIONICS, INC. LAFAYETTE RADIO ASSOC. Hanover, Mass SOUND PRODUCTS pe foe Om, PUrington, vt. Needham, Mass. 
Providence RI Leominster, Mass. RADIO SHACK ASSOC. No. Smithfield, chua. WALTHAM CAMERA & STEREO 
AUDIO | LAB ; Manchester, N.H. Marlboro, Mass. TECH HI-FI TECH T V. & STEREO Waltham, Mass. 
ECTR urlington, Mass. ‘ramingham, Stoneham, Waltham, 77" 
ELECTRONIC WORLD Hyannis STEREO LAB Worcester, Brockton, Hanover, Glastonbury, Conn. 


No. Dartmouth, Mass. Groton, New London, Conn. Amherst, Northampton, Mass. 
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Planned Obsolescence? 


What you should replace and what you shouldn't 


By Herkimer Bell 

If you read many advertise- 
ments for stereo and quadri- 
phonic equipment, you may 
easily get the impression that 
any stereo equipment more than 
a couple of years old is seriously 
deficient. And the breathlessly 
enthusiastic test reports which 
appear month-after-month in 
the hi-fi magazines suggest that 
notion even more strongly. Not 
surprisingly, some hi-fi hobby- 
ists, anxious to experience the 
aural benefits of the latest and 
best designs, do trade in their 
components for new gear every 
couple of years. 

But how many of these bene- 
fits are real and how many il- 
lusory? How long is it sensible to 
keep a component before tra- 
ding it in? How much better are 
the newer designs? The answer 
to this depends largely on you, 
on how susceptible you are to be- 
ing seduced by small improve- 
ments in sound quality, on how 
dissatisfied you are (or can be 


made to be) with your present 


stereo system — in a word, on 
how much you are afflicted by 
the audiophile’s neurosis, “au- 
diophiliosis.”” Aside from this 
consideration, there are some 
strictly equipment-related 
guidelines which are useful in 
making a decision on whether or 
not to buy new gear. These are 
based on two questions: how 
much your present components 
have deteriorated due to aging 
processes, and how significant 
are the improvements made in 
the newer components. 
Consider FM tuners, for exam- 


ple. The newer tuners, with their 
FETs, ICs and crystal/ceramic 
filters, exhibit superb sensitivi- 
ty and selectivity. If you live in a 
really difficult reception area or 
cannot use a proper antenna, a 
new tuner might be able to 
justify its cost by pulling in sta- 


tions more clearly. But for most. 


listeners in most locations, 
tuners of 10 years ago were sen- 
sitive and selective enough so 
that further improvements in 
these characteristics are trivial. 
Of course, aging in an old tuner 
will have caused misalignment 
and consequent distortion, so it 
should be taken to the shop for 
realignment and new tubes:-But 
for monophonic FM listening, re- 


tuner with a new tuner is not 
likely to be worth the cost. 

For stereo FM listening, on the 
other hand, a new tuner is defi- 
nitely recommended. The stereo 
(multiplex) section of the FM 
tuner is one area where the major 
design changes of recent years 
have produced improvements 
which are not only measureable, 
but clearly audible. The newest 
phase-locked loop (PLL) stereo 
decoder circuits, at moderate 
cost due to integrated-circuit 
construction, set a performance 
standard not likely to be im- 
proved upon in the near future. 
In fact, a hobbyist handy with a 
soldering iron can make a best- 
buy, high-performance stereo 


stereo decoder to a three- to ten- * 
year-old stereo tuner, discon- 


necting the old multiplex cir- ~ 


cuit. 

No important improvements 
have been made in the basic de- 
sign of stereo amplifiers since 
about 1966 (when the industry 
changed from germanium to si- 
licon transistors). So if you have 
a post-1966 stereo amplifier that 
was well-designed and well-built 
in the first place, there probably 
isn’t much reason to replace it. If 
you feel that you want a more 
powerful amp, remember that 
you have to at least double the 
power to hear a significant dif- 
ference. As for deterioration due 
to aging, solid state amplifiers 
generally maintain their perfor- 


mance until something breaks 
down (usually an electrolytic ca- 
pacitor), and then repairing it re- 
stores the original performance. 

Loudspeakers also don’t 
generally deteriorate with age, 
but unlike amplifiers, there has 
been a lot of real progress in 
loudspeaker manufacturing dur- 
ing the last decade. The best 
speakers today are noticeably 
better than the best speakers of a 
decade ago, and today’s average 
loudspeaker is vastly better than 
the average speaker of a decade 
ago. If you bought a top-rated 
speaker more than three or four 
years ago, it may still be compe- 
titive in performance with 
today’s top-class speakers 
(though the performance of 
1965’s $200 speaker can be ob- 
tained for $100 today). But if you 
bought an average-quality 
speaker more than three or four 
years ago, you can make a major 
improvement in your system’s 
sound by buying new speakers. 
The improvements in the newer 
speakers include lower bass dis- 
tortion, higher power-handling 
ability, smoother frequency re- 
sponse and wider dispersion 
(producing a more spacious 
stereo image and more natural 
reproduction of the subtle over- 
tones which lend “‘life”’ to repro- 
duced music). 

Another item: is your phono 
cartridge more than two years 
old? Replace it. Replace at least 
the stylus assembly, for the sake 
of better sound and minimum re- 
cord wear, because stylus as- 
semblies do deteriorate with age. 

Continued on page 38 
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tuner by adding a new PLL 


916 Providence Hwy. (Rt. 1) 
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Car Stereo Specialists 
Sales, Installation & Service 


TAPE PLACE and PIONEER’ Welcome newcomers to Boston and offer an exceptional 
deal on a car stereo that fits in the dash of most foreign & domestic cars 


Tape Place Low Price’ 


& home 


VISIT TAPE PLACE TWO 840 North Main St., Bridgewater, Mass. 588-1612 


Tape Place Low Price? tl 39” 


We are giving away FREE CUSTOM INSTALLATION (a $30.00 to $50.00 savings) 
with the purchase of either of these Pioneer car stereos. TAPE PLACE also doubles 
the manufacturers service warranty to 2 years for parts and 6 months for labor. Our 
installation comes with a lifetime warranty. Tape Place also carries the complete line 
of Pioneer car stereo speakers from $12.95 to $59.95 per pair 


WIDE SELECTION of 8 Track & Cassette Tapes. Complete Lines of Stereos for car 
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ent Performers. 


| at teday of the wallet pr ce 


For years most expensive manual record. 
_ playing devices have used belt-drive as a 
smooth, trouble-free—and most important— 
_ silent method for transmission of power. 


_ Now, our engineers have succeeded in inte- | 


grating a highly-refined belt-drive system 
into more affordably-priced turntables. 
_ They offer a combination of features and 
_ performance not yet available in even mor 
expensive competitive models. We call 
_ them the Silent Performers. 


_ Four models are available. The 200 BAX is 
the deluxe automatic belt-drive turntabl 
Full automatic capability is achieved witl 1 
~agentle yet sophisticated 3-pointum- 
_ brella spindle. It has a heavy die cast 

_ platter, high-torque multi-pole syn- | 
--chronous motor, tubular shaped 
counterweighted tone 


Delrin cam gear, automatic arm lock, dual 
range anti-skate, stylus wear indicator and 
much more. Included are base, hinged tint- 


dustcover, and ADC VLM MKII cartridge. 


_ The 20 BPX is an automated single-play belt- 
_ drive turntable. It has the ’’S” shaped tone 
arm and features of the deluxe automati 

model with a precision machined platter 
and ADC KE6E cartridge. It comes complete 


with base and dustcover. Model 20 BP is 
dentical but without cartridge. 


Model 100 BAX (not shown ) 
: drive’ turntable has a low mass aluminum 


_ tone arm with square cross section 
a precision machined platter 
_ It is packaged with base, hinged 

tinted dustcov and ADC K6 


Consumer Products Group 


BSR (USA ) Ltd. + Blauvelt, N.Y. 10913 


BSR 200 BAX—Deluxe automatic belt-drive turntable 


BSR 20 BPX—Automated single-play belt-drive turntable 


AVAILABLE AT: 


ZAYRE Brands Mart Distribution Center 
mittance only by Studen 
MINUTEMAN RADIO or Brands Mart Courtesy Card) 
Cambridge 
Lawrence 
\ Music Center of Boston 
TECH HIFI 


All Stores 
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Reelin’ the Ears 


Eight simple rules of tape recording 


By Jim Michmerhuizen 

Record production is both a 
science and an art. Sure you 
‘need to know the difference be- 
tween dynamic and condenser 
and ribbon microphones. Sure 
you need to know how the noise- 
reduction systems work — Dol- 
by, DBX, Burwen, and all the 
little proprietary ones from 
Philips, Sony, Akai, etc. Sure 
you need to know the difference 
between a two-channel, four 
track recorder and a four- 
channel, four-track recorder. 
And you should know about 
equalization curves and their 
uses, tape biasing, dropouts and 
cumulative signal deterioration 
and a million other things. 


x 


But microphones, no matter 
how good they are, do not get set 
up in your basement all by them- 
selves. Because mixers don’t mix 
signals all by themselves, you set 
levels. And no amount of gad- 
gets, of whatever quality, can re- 
lieve you of responsibility for the 
quality of your recordings. 

I've given this advice to hun- 
dreds of people in the last seven 
years. And the ones who needed 
it most always responded with a 
pained sort of “who, ex- 
pression on their faces, and an 
uninterruptible half-hour line 
about how “I know all that/ but I 
just want to start out with the 
best equipment I can/ because 
really I want it to sound like pro- 


fessional/ you know what I mean/ 
I mean, Jesus, you can’t really do 
a good tape on that piece of junk 
I’ve got/ and those old 
mikes... .” Then the guy plays 
his tape and what’s wrong with it 
is not the noise on the tape or the 
mike response, but the mixing 
and placement of the mikes and 
four splices that sound like he 
did them with his feet. 

Every professional in the in- 
dustry knows that a good re- 
cording is determined far more 
by the engineer and/or producer 
than by the equipment he is us- 
ing. Nobody says anything about 
it because no two people have 
the same method of achieving 
what they want to hear. There is 
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no industry consensus about 
“best microphones” or “best 
noise-reduction system”’ or “‘best 
tape recorder” or best anything. 
So how can you write an article 
about getting the ‘“‘best’’ sound 
from your recording equipment? 
There are some rules you can 
follow, nevertheless. They may 
be disappointing, compared to 
the heady excitement of reading 
some gossipy bullshit about who 
uses what mikes to record whom 
playing what instrument, but I 
guarantee that if you follow 
them you'll really start learning 
something about the art and the 

craft of tape recording. 
Rule Number One: Clean 
Continued on page 16 


How to Record 
In True Stereo 


Twenty years ago Mercury 
Records issued a series of re- 
+ cordings whose goal of maxim- 
um realism was attained by in- 
terposing a minimum of gim- 
mickry between the music and 
the listener. For example, rath- 
er than placing several micro- 
phones around the orchestra so 
as to capture a clear sound 
from all of the instruments and 
then mixing together those 
mike outputs, Mercury’s en- 
gineers made a point of using a 
single microphone, carefully 
placed to capture the natural 
balance of all the instruments 
of the orchestra plus the ambi- 
ence of the concert hall, as it 
would be heard by an ideally 
located listener. This ap- 
proach avoided the sonic de- 
terioration (added noise, dis- 
tortion, scrambled phasing and 
consequent congestion) that in- 
evitably accompanies the mix- 
ing together of multiple micro- 
phone tracks. 

The quality of these re- 
cordings was acclaimed at the 
time, and 20 years later they 
still sound impressive (in their 
new guise as “Golden Import” 
Dutch pressings). But they 
have not been widely accepted 
as a model of how to do orches- 
tral recording. In the stereo era, 
it would seem that nothing 
would be more natural than to 
place two microphones (one for 
each channel) in carefully 
chosen locations so as to cap- 
ture the natural balance and 
blend of the orchestra’s sound 
as it exists in the hall, with the 
advantage now of stereo per- 
spective to keep complex tex- 
tures clear. In fact, relatively 
few “stereo” recordings have 
been made this way. The ma- 
jority of commercial record- 
ings are made using many mic- 
rophones (commonly 10 to 20), 
each providing an isolated 
close-up sonic view of a por- 
tion of the orchestra; these are 
then assembled like a jigsaw 
puzzle by the recording engin- 
eer, who mixes the tracks to 
create whatever ‘‘orchestral 
balance” the producer prefers. 

This approach is commer- 
cially advantageous because it 
minimizes the need for time- 
consuming (i.e., expensive) ex- 
perimenting with mike place- 
ment, and it minimizes the risk 
that an unacceptable re- 
cording might be obtained if 
the simple stereo pair of mikes 
were not ideally placed. Given 
lots of close-up mike tracks to 
work with, an engineer can al- 
ways mix to produce a plaus- 
ible orchestral sound — even if 
the result isn’t the real sound of 
that orchestra. 

Thus most orchestral re- 
cordings are not genuine stereo 
recordings; rather, they are 
“‘multiple-mono”’ recordings 
mixed down for 2-channel (or 
4-channel) playback. “Stereo” 
is a Greek word meaning “sol- 
id,” i.e., three-dimensional. In 
a genuine stereo recording you 
can hear a three-dimensional 

Continued on page 16 
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Recording 
Continued from page 15 


Out Your Ears and Open Them 
Up. There are a number of ways 
of doing this (e.g., Q-tips and a 
syringe — useful but not much 
fun, unless you're really kinky — 
or an evening of good hash, a 
good stereo system and two or 
three albums listened to maybe 
three times each — a lot of fun, 
maybe, but not very useful, un- 
less you make notes and find 
that two days later you can still 
hear the details you heard 
stoned). 


A more helpful set of things to 
do might not look as exciting on 
paper. 

For example, try this: close 
one ear. Or rather, first put a rec- 
ord on the turntable and then 
close one ear, turn your balance 
control all the way over to one 
side and walk around your 
room slowly. LISTEN. There 
will be places where you can 
hardly hear particular bass 
notes; other places where if you 
move your head only a couple of 
inches from side to side you get 
some kind of radical change in 
the tone color you are hearing; 
still other places where some one 
or more bass notes will seem to 
surround you as though they’re 


coming out of the woodwork. 

The lesson? The particular 
balance of frequencies that you 
hear at any point in the room is 
just what a microphone located 
at that point would “‘hear.” 

Do this with a couple of dif- 
ferent records, a couple of diffe- 
rent stereo systems in a couple of 
different rooms, .and you might 
begin to have a sense of what 
rooms can do to the sounds pro- 
duced in them. 

Do comparative listening: use 
one record in a series of different 
rooms and systems. 

The best extension you can 
make from this basic experi- 
ment is to get a microphone — 
any microphone — and a friend 


(admittance only by Stu- 


dent 1D: or Brands Mart 


Watertown 


— any friend — and a long cable. 
Send your friend with the mike 
into another room with some 
kind of sound source in it. This 
can be a radio, record player or, 
best of all, another friend with 
an acoustic guitar. Get the mike 
signal going through your tape 
recorder and into your speakers 
or headphones and just listen to 
the changing sound as the mike 
moves around the room. (If you 
have only one friend willing to go 
through all this, make sure he or 
she’s the guitarist. Put on a set of 
headphones — not the “open- 
air” kind — and do it all in one 
room.) 

You can, of course, produce in- 
numerable variations on these 
kinds of listening procedures. It’s 
not nearly so important to de- 
cide what is the ‘“‘best”’ sound as 
it is to just become aware of what 
the differences are from one mike 
position to another. 

DON’T start out by trying to 
do this in stereo. Do it with just 
one microphone at a time, but 
DO try to do it with a series of 
microphones of different makes. 
If you can make a series of short 
recordings of the same guitarist, 
with different mikes, you can 
probably be a little more objec- 
tive about the differences you 
hear. Twenty-four hours can 
make a big difference in the way 
you hear something. Some- 
times, it’s just the humidity. 

Rule Number Two: Know 
Your Equipment. This follows 
from the first rule. When you’ve 
spent a couple of weeks doing 
mono recordings and really lis- 
tening to your experiments. in 
mike placement, you'll begin to 
know (intimately) some of the 
equipment you’re working with: 
your ears, your room, your 
friend with the guitar, your 
mike(s), your tape recorder. 

Another way of getting to 
know all of this equipment is to 
read about it 


(And suddenly, I hear some- - 
one interrupting, “But I thought 
you said all the study in the 
world wouldn’t ....” I did say 
that, but I also said that all the 
study in the world wouldn’t help 
you without experience as well. 
The point of reading specifica- 
tions and stuff is to help you sort 
out and understand your experi- 
ence with various mikes, rooms 
and guitars. But if you haven’t 
had any experience, there’s 


‘nothing to understand. The more 


experience you manage to accu- 
mulate, the more useful your 
reading will be. And vice versa: 
the more reading you manage to 
do, the more learning you’ll be 
able to extract from your experi- 
ence.) 

Rule Number Three: Read 
Everything. I didn’t say 
“study,” as though this were a 
matter of outlining; I just said 
read. The stereo magazines, the 
professional journals and the 
trade magazines like Recording 
Engineer/ Producer (one of the 
best). Don’t be afraid of what- 
ever you see in them; skim and 
browse, remember whatever in- 
terests you, skip articles that 
don’t, read casually or inten- 
sively, spend a day at the li- 
brary and read back issues from 
the last ten years. 

But remember that the pur- 
pose of all this reading is not to 
gather facts with which to im- 
press the next real recording en- 
gineer you run into. The only 
thing your reading is for is to im- 
prove the usefulness of your ex- 
perience. So don’t bother trying 
to memorize lists of anything or 
big bunches of facts. Facts are 
what you experience in making 
and listening to your recordings. 
What comes from your reading 
are ideas. Don’t confuse the two. 
Use one to illuminate the other. 

Rule Number Four: Keep 
Records of Every Recording. 

Continued on page 38 


True Stereo 


Continued from page 15 

perspective: instruments are 
located not only at the left, 
center and right in the acous- 
tic image, but are also heard in 
depth — some up front, others 
farther away toward the back 
of the stage. A four-channel re- 
cording in genuine stereo adds 
to this perspective a con- 
vincing reproduction of the 
sound filling the concert hall 
around the listener, and also 
provides the possibility of re- 
producing musical instru- 
ments located at the side or 
rear of the listener if that is 
musically appropriate. 

Note that ‘‘stereo”’ is not 
synonymous with “two-chan- 
nel,” though many people (in- 
cluding record manufacturers) 
have become accustomed to 
thinking of it that way. Prop- 
erly, ‘“‘stereo”’ refers to the con- 
dition of three-dimensionality 
in the acoustic image pre- 
sented to the listener. A two- 


is a sonic window onto the stage 
where the musicians are, and 
they should be heard in both 
left-right and near-far per- 
spective. A four-channel re- 
cording in true stereo places 
the listener in the concert hall 
with the musicians still on 
stage but with the sound filling 
the hall around you, the size of 
that acoustic space being de- 
fined by the reverberant char- 
acteristic of the reproduced 
sound. 

In contrast, a multiple-mono 
recording mixed down for two- 
channel playback may have 
very specific left-right direc- 
tionality, but the near-far stage 
perspective required for three- 
dimensionality is usually am- 
biguous or entirely lacking — 
or worse, variable, with instru- 
ments leaping forward for solo 
passages and then receding 
into the background as the en- 
gineer varies the mixdown. And 
a multiple-mono recording 


channel recording in true stereo _ 


mixed into four channels for 


“of cable, an elaborate 16-chan- 


quadriphonic playback may 
present musicians dramat- 
ically thrust into the four cor- 
ners of the listening room, but 
the sound subjectively con- 
fined to that room. The expan- 
sive acoustic space of the con- 
cert hall is missing from the 
reproduction. 

Interestingly, two-channel 
genuine stereo recordings of 
very high quality can be made 
with surprisingly unsophis- 
ticated equipment. Record 
companies invest a great deal 
of labor and equipment in re- 
cording sessions; a typical set- 
up may involve 20 micro- 
phones, an equal number of 
mike stands and booms, miles 


nel mixer, eight Dolby noise-re- 
duction units, and an eight- 
channel tape recorder. But a 
recording which is superior in 
stereo imagery can be made us- 
ing just two high-quality 
microphones and a good tape 
recorder. As an example of how 
good a fundamentally simple 
recording in true stereo can 
sound, consider the weekly 
Boston Symphony broadcasts. 
The majority of these involved 
just two microphones, yet 
many listeners find that the re- 
sulting sound is superior to that 
obtained by some of the major 
recording companies with their 
elaborate multi-mike tech- 
niques. 

There are important diffi- 
culties with genuine stereo re- 
cording. The quality of the re- 
sult depends crucially on the 
acoustical properties of the re- 
cording hall and the skill (or 
luck) of the producer in placing 
the microphones. Misplace- 
ment of the mikes (by as little 
as a foot or two) can result in a 
recording in which parts of the 
orchestra sound as if they are 
much too close and other parts 
much too far away, or one in 
which some instruments drown 
out others, or one in which the 
sound contains so many hall 
echoes that the music becomes 
unclear. —Steve Finelli 
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Minimum RMS power output @ 0.99% 

workmanship: they're not credentials you co 
these days. Particularly In a receiver 
priced as well'as this one. pina 
tothe difference theymake, 
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_type of speaker. 


The last loudspeaker, as all good audiophiles 
know by now, is the “coherent-sound” trans- 
ducer invented by the late Lincoln Walsh (U.S. 
Patent 3,424,873) and developed by Ohm 
Acoustics. 

We believe it’s the last loudspeaker in the 
same sense as the wheel was the last device for 
transmitting rotary or rolling motion. A 


mathematically perfect concept, utterly simple 


and unimprovable. 
That doesn’t mean, of course, that its physi- 


- cal construction can’t evolve further or thatits . 


dimensions can’t change. There are big wheels 
and there are little wheels, and now there’s a 
smaller but no less perfect Walsh speaker. 

The Ohm G. 

It’s still a single-driver, crossoverless system 
with an exceptionally flat response over the en- 
tire audio range. (In this case, from 
32 to 18,000 Hz.) It still behaves like 
a terminated transmission line. It 
still has a cylindrical output in per- 
fect phase with the input signal at 
all frequencies (except the bottom 
octave, where phase effects are 
inaudible). And therefore it still 
passes square waves like no other 


But it’s about half the size, over- 
all, of our top-of-the-line Ohm F. In 
fact, it doesn’t look significantly 
different in size from an upended 
bookshelf speaker. 

Better yet, the Ohm G is priced 
at only $300 in walnut-finished 
vinyl! ($350 in oiled walnut). 
Barely higher than some fancy 
bookshelf speakers that are 
hopelessly outclassed by 
it in measurable and 
audible performance. 

How did we shrink the 
last loudspeaker? 


THE LAST 
SHRUNK. 


It isn’t so much shrunk as chopped. The 8-inch 
Ohm G driver is virtually identical to the top half 
of the Ohm F driver. We made up for the 
chopped-off part with the unusually sophisti- 
cated design of the enclosure. 

The air volume behind the Ohm G driver is 
only a little over one cubic foot. A 10-inch pas- 
sive radiator in the back of the enclosure acts 


‘as a kind of super-vent, relieving the ab- | 


breviated Walsh driver of the need for exces- 
sive excursion without interfering with coher- 
ent sound radiation above approximately 64 Hz. 
Response is down only 3 dB at 32 Hz! 

The mathematics of low-frequency loading 
with a passive diaphragm are rather compli- 
cated, the Ohm G configuration being a 
fourth-order Butterworth filter. Not many 
speaker designers even know what that means, 
let alone apply it, so that passive- 

radiator systems in the past have 
been mostly cut-and-try. 
Not the Ohm G enclosure. 
Its characteristics have been so pre- 
cisely calculated and optimized that 
the system is at least 4 dB more 
efficient than the equivalent acous- 
tic-suspension design. The speaker 
can be driven with medium- 
powered amplifiers, although it 
can handle the monsters. 
All in all, the Ohm G is the most 
advanced small speaker system 
you can buy and, along with the 
Ohm F, one of the most 
advanced regardless of size 
— or price. 
We may have shrunk the last 
loudspeaker but we’re stretch- 
ing the state of the art. 
Ohm Acoustics Corp. 


241 TaaffePI. 
N.Y. 11205 
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Raising the Roof— 


Or at least ‘your FM antenna 


By Steve Finelli 

Most people are aware that 
when you graduate from a black- 
and-white TV to a color set, it is 
usually necessary to invest in an 
improved antenna system, Ty- 
pically this involves a “colar. 
compatible”’ roof-antenn. 
or control and a shielded down- 
lead cable. Such an installation, 
costing from $50 te $150, should 
in many areas accompany the 
purchase of a $500 color TV set... 
Without it the set might display 
smeared and false colors, violet 
and green ghosts, and multi-col- 
ored confetti ‘“‘snow,”’ all of this 
in a location where a legible 
black-and-white picture wa8"re- 
ceived with just a “rabbit-ears” 
antenna. Because of the import- 
ance of the antenna system in 
obtaining a sharp and accur- 
ately colored picture, it is a com- 
mon practice for dealers to in-- 
clude antenna installation in the 
sale of a color TV set. 

Stereo FM and color TV are 
technological twins. Both are 
‘“‘multiplex’’ broadcasts, and 
both are adversely affected by 
imperfect reception conditions. 
The quality of the antenna sys- 
tem plays an equally large role in 
the final quality of both stereo 
FM and color TV. In any locale 
where a cheap antenna would 
produce poor color TV pictures, 
the cheap antenna is. also likely 
to produce degraded FM.stereo: 
sound. Yet there a 


rot-~. 
“folded dipoles” with. their FM 


of audiophiles who are trying to 
receive stereo FM broadcasts us- 
ing the sort of cheap antenna 
which they know to be inad- 
equate for color TV use. 
Certainly the hi-fi manufac- 
turers are partly to blame. They 
all package cheap ribbon-T 


tuners and receivers, and in their 
instruction manuals they imply 
that a roof antenna is a last re- 
sort for fanatics or required only 
for long-distance reception. No 


reputable*TV_ manufacturer 


would package a piece of ribbon 


wire with his color TV console .. 


and advise consumers that such 
an antenna’should be expected 
to produce perfect color pic- 
tures. But even the best hi-fi 
manufacturers are guilty of ‘is 
sin. 

Audio dealers are also co 
blame. When did you last hear a«: 
dealer advise a customer inves- 
tigating FM tuners that he 
should include the cost of an an- 
tenna system in his stereo bud- 


get? Most stereo dealérs don’t 
even stock antennas, and sales- — 


people who can talk. all day 
about the specifications of re- 
ceivers usually haven’t the fog- 
giest notion of what the signifi- 
cant performance specifications 
of an antenna installation are. 


Hi-fi magazines that review 
‘equipment aren’t much help 


either. So you won't: have much 


guidance <in determining your 
‘antenna system requirements. 


Fortunately, -the- basic issues 
are easy to summarize. A “mul- 
tiplex”’ 
main signal and one or more sub- 
carriers. In TV the subcarriers 
carry the sound and color while 
the main signal provides the 


basic black-and-white picture. 


In FM the subcarrier contains 
the stereo separation or “L 
minus R” signal, while the main 
signal is the mono sound. The 
subcarrier is much weaker than 
the main signal. Consequently, 
for receiving stereo FM (or color 
TV), you need a total signal 
strength at least five times 
greater than a mono (or black- 
and-white) signal’s for equiv- 
alent resulis. Equally import- 
ant, the timing (“phasing”) of 
the subcarrier relative to the 
main signal must be accurately 
preserved. The ease or difficulty 
of getting a strong and phase-lin- 


broadcast contains a~ 


ear signal depends on how near 
you are to the transmission 
source, andthe ability of an an- 
tenna effectively to shorten that. 
Radio waves area (lit. 
erally: “grounded”) 
earth’s surface and 
strength less than severe wave- 
lengths above average’ ground 
level.. Therefore, received signal 
strengths improve dramatically 
when an antenna is raised from 
ground level up to 50 feet.or so. 
Even a badly designed. roof an- 
tenna may bring in strong sig- 
nals just because of its height. 
Any metal object longer than a 
foot or “two will reflect radio 
“waves. In the extreme case, @ 
house with aluminum siding of 
an apartment building with 
steel-reinforced concrete con- 
struction will tend to block sig- 
nals from entering, thereby for- 


“‘eing you to use an outdoor an- 


tenna to get decent reception. 
Throughout urban areas the air 
is filled not only with radio and 
TV signals arriving direct from 
the transmitters but also with re- 
flected signals bouncing off met- 
al objects. These reflected 
‘“‘multipath” signals, having tra- 
veled a greater distance than the 
direct transmitter signal, arrive 
late and out of phase. They — 
cause smeared images, false col- 
ors and ghosts in TV reception. 
In stereo FM, multipath signals 
reduce channel separation and 
cause noise and distortion. 

You can attack the multipath 
disease in three ways.-First, get 
your antenna up on the roof, 
above most of the reflecting 
metal in the vicinity — above 
your own and other buildings, 
household appliances and wir- 
ing, power lines, cars and buses, 
etc. Second, ‘since: reflected sig- 
nals will usually be going in a 
different direction from the 
transmitter’s direct signal, use a 
highly directional antenna to 
grab the direct signal and reject 
the multipath reflections. 
“Omni-directional’’ antennas 
are worthless and should be 
avoided like the plague. Third, 
since the lead-in wire to your re- 
ceiver may also act as an an- 
tenna, picking up signals out-of- 
phase with the real antenna, use 
a shielded lead-in cable from the 
antenna. As a bonus the cable 
shield will minimize static caus- 


Cohasset 
Olde Colony Stereo 


the. 


ed by passing cars. 


MASSACHUSETTS 
Billerica 
Lafayette Radio 


Boston 
Atlantis-Sound 
Copley Camera 
Cramer/Olson 
Lafayette Radio 


sStereo Sound 
“Tech HiFi 


Braintree 
Atlantis Sound 


Brockton 
Tweeter, Etc. 
Tech HiFi 


Brookline 
Tweeter, Etc. 


Burlington 
Lafayette Radio 
Stereo Sound 


Cambridge 
Atlantis Sound 
Cramer/Olson 
Léchmere Sales 
Minuteman Radio. 
Stereo Sound 
Tech HiFi 
Tweeter, Etc. 


Chelmsford 
Radio Shack 


Chestnut Hill 
Tweeter, Etc. 


Danvers 
Lechmere Sales 


. Dedham 


Lechmere Sales 
Tape Place 
Tech HiFi 


Falmouth 
Nantucket Sound 


~ 


Fitchburg 
Fitchburg Music 


Framingham 


Atlantis Sound 
Tech HiFi 


Hanover 
Cramer/Olson 

Olde Colony Stereo 
Tech HiFi 


Hyannis 
Nantucket Sound 


Lawrence 
Minuteman 
Malco Electronics 


Maiden 
Sound Enterprises 


Nantucket 
Grey Electronics 


Natick 
Lafayette Radio 


Needham 
You-Do-lIt 


Peabody 
Atlantis Sound 
Cramer/Olson 


Qui 
Stereo 


David B. Dean Co. 


Salem 
Highland Sales 


Saugus 
Lafayette Radio 


Stoneham 
Tech HiFi 


Waltham 
Tech HiFi 
Waltham Camera 


We 
Cramer/Olson 


W. Br ater 
Tape Place Ii 


West Roxbury’. 
Lafayette Radio 


Worcester 
Atlantis Sound 
Leib Electronics 
Tech HiFi 


NEW 
HAMPSHIRE 
Lafayette Radio 


Radio Shack 

D FE 

_ Radio Shack 
Atlantic HiFi 


Hanover 
Dartmouth Audio 
Melody Shop 
Radio Shack Hew 


Manchester 
Lafayette Radio 
Bi-Rite Mdsers. 
Treisman’'s 


Nashua 
Tech HiFi 
Treisman’'s 
Atlantic HiFi 


Rochester 
Lafayette Radio 


Portsmouth 
Radio Shack 


RHODE ISLAND 


Bristol 
Delta HiFi 


Coventry 
Stereo World 


N. Kingston 
Stereo Worid 


Providence 
Atlantis Sound 
Lafayette Radio 
Apex 

Stereo Places 
Tech HiFi 


Warwick 
Tech HiFi 
Apex 


Woonsocket 
Ed's TV 
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The Allman Bros. Band is available exclusively on Capricorn Records and Tapes Gregg Allman 


| pretty particular 
| about the way my music sounds. 
| Pioneer does the job.” 


‘when you want something better 


; U.S. PIONEER ELECTRONICS CORP., 75 Oxford Drive, Moonachie, New Jersey 07074 
West: 13300 S. Estrella Ave., Los Angeles, Calif. 90248 / Midwest: 1500 Greenleaf Ave., Elk Grove Village, Il. 60007 
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ALEWIFE BROOK PKY 


16 


HARVARD SQUARE 


Sorry again,these specials 


COUPON #200 


SSA AM/FM 
STEREO RECEIVER 


15 watts RMS/channel at 8 ohms, 
30-15,000 Hz. 0.8 T.H.D. 


Realistically sold elsewhere - 
for as much as $230. 


COUPON VALID THROUGH OCT. 20 
COUPON MUST BE PRESENTED AT TIME OF PURCHASE 


AUTOMATIC TURNTABLE 


With bese, dust cover 
and . Cartridge. 
Realistically sold elsewhere for 
as much as $60. 


| COUPON PRICE 
COUPON VALID THROUGH OCT. 20, 1 : 
COUPON MUST BE PRESENTED AT TIME OF PURCHASE 


COUPON #202 


2240 
SCIENTIFIC CALCULATOR 


4 function plus X?, VX, 1/X, % and 
=" 8 digit floating decimal 


oer sold elsewhere for as 
much as 
COUPON PRICE 


$22 


COUPON VALID THROUGH oct. 20, 1975 
COUPON MUST BE PRESENTED AT TIME OF PURCHASE 


COUPON #203 


FAMOUS NAME 
BLACK & WHITE 


12”(diag. meas.) 
PORTABLE TV 


Ht COUPON VALID THROUGH OCT. 20, 1675 
Hi COUPON MUST BE PRESENTED AT TIME OF PURCHASE 


not open to dealers’ 


“| : COUPON #204 


Cassette Tape $3.50 ea. $1.75ea. 


DON’T LET THE 


ee | JOIN JACK T 


ORRY: These deals are not available to you unless you ha 
or valid student |.D., because Brands Mart is a close 


holders only. If you qualify, hurry in and save like yo 
mattresses and box spring, rugs, jewelry, calculz 
cabinets, bathroom vanities, all major appliances, f 


equipment. 
SOUTHEASTI EXPY 
95 sourn snore 
re 


127 SMITH PLACE, off Concor 


New Hours: Mon. & Wed. 9-9, 
Other Brands Mart Locations: 41-50 22nd St., Long Island City, N.Y. 


TEA 


Plenty of clean power and good FM reception HIGH VELO 
HEAD 


Lightweight 


Realistically sold elsew 


Audio Lab speaker systems 


Full sound at a 
reasonable price. 


Realistically sold elsewhere for as much as $250.00 


Unbelievable 


Everyday | 1 5 
low price! . 


CouPc 
With this coupon and a $100 px 


Ampex 
RECORDING TAPE 


50% OFF 
1974 Price 


Hl While Supply Lasts Full Selection {HH 
Price With Coupon 


Hit 

Wt COUPON GOOD FOR UP TO 12 ONLY Rae COUPON V rout 
HR COUPON VALID THROUGH OCT. 20, 1975 games COUPON MUST ae 

COUPON MUST BE PRESENTED AT TIME OF PURCHASE 
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RIP YOU OFF! 
THE RIPPER. . . =e BRANDS MARTS 
ALREAD 
S O is Low LOW PRICE 
ON ANY 


have a Brands Mart courtesy card 

»sed door showroom open to card 

you’ve never saved before on eyeglasses, 
ulators, T.V.’s, dorm refrigerators, kitchen 
, furniture, as well as top name audio 


jag. meas.) of more 


BE PRESENTED AT TIME OF PUR 


COUPON 


At BRANDS MART: You don't get ue you do the 
Clipping.” Aeping 
COUPON #207 


PIONEER 


MINI 8-TRACK 
CAR STEREO WITH 
2 WEDGEMOUNT 


sold elsewhere for as 


COUPON PRICE | 
COUPON VALID THROUGH OCT. 20, 1975 
COUPON MUST BE PRESENTED AT TIME OF PURCHASE 


Ww 


* Ave. CAMBRIDGE 547- 6900 


‘9, Tues., Thurs., Fri. 9-6, Sat. 9-4 


. 915 Grand Ave. New Haven, Ct. 120E. Industrial Court, Deer Park, N.Y. 


HP100 S7110 


VELOCITY STEREO 
HEADPHONES 


COUPON #208 


A25XL 
SPEAKERS 


THE PREVIOUS MODEL WAS 
RATED THE BEST. These are an 
improvement over the best. 

elsewhere for as 


17 watts RMS/channel at 8 ohms. 40-20,000 Hz. 0.9 THD 


2 220 
SPEAKER 


COUPON VALID FOR 2 
SPEAKERS 


$65 .. 


COUPON VALID THROUGH OCT. 20, 197: 
COUPON MUST BE PRESENTED AT TIME OF PURCHASE 


Realistically sold 
elsewhere for as 
much as $420 


COUPON #209 


NAME BRAND PORTABLE 


AM/FM 
CASSETTE 
RECORDER 
Unbelievable 
Everyda 30 veryday Realistically sold elsewhere tor as 
low shes low price. much 


TTT COUPON VALID THROUGH OCT. 20, 1975. 

‘ COUPON MUST BE PRESENTED AT TIME OF PURCHASE 
UP OND #205 

10 purchase consisting of TV, audio, = 
appliances 


COUPON #210 


M91ED 
ELLIPTICAL MAGNETIC 
CARTRIDGE 


COUPON #206 
LOOK WHAT WE FOUND! 


Old D1 & D2 
DUST COVERS & PLASTIC 
BASES 


TURNTABLE 


Realistically sold elsewhere for as 
much as $110 


Base optional 


COUPON PRICE > COUPON PRICE 
‘ 
With Any 
Purchase 


ROUGH OCT. 20, 1975 
NTED AT TIME OF PURCHASE 


OUPON VALID THROUGH OCT. 20, 


Hl c 1975 
COUPON VALID THROUGH OCT. 20, 1975 Ht iH 
COUPON MUST BE PRESENTED AT TIME OF PURCHASE HN] COUPON MUST BE PRESENTED AT TIME OF PURCHASE 
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With an Empire wide response cartridge. 


A lot of people have started “trackin’” with Empire cartridges for more or less the same 
reasons. 
More separation: “Separation, measured between right and left channels at 
a frequency of 1 kHz, did indeed measure 35 dB (rather remarkable for any car- 
tridge):” _FM Guide, The Feldman Lab Report. 
7 Less distortion: “..the Empire 4000D/IIl produced the flattest overall re- 
4 — § sponse yet measured from a CD-4 cartridge—within +2 dB from 1,000 to 50,000 
Hz’ Stereo Review. 
¥ . More versatile: “Not only does the 4000D/II provide excellent sound in both 
stereo and quadriphonic reproduction, but we had no difficulty whatever getting satisfactory 
quad playback through any demodulator or with any turntable of appropriate quality at our 
disposal.” Fidelity. 
Less tracking force: “The Empire 4000D/III has a surprisingly low tracking force in the 
% gram to 1% gram region. This is surprising because other cartridges, and 1 mean 4 channel types, seem 


to hover around the 2 gram class:’ Modern Hi Fi & Stereo Guide. 
For the complete test reviews from these major audio magazines and a free catalogue, write: 
Empire Scientific Corp., 
Garden City, N.Y. 11530. Mfd. U.S.A. 


Choose the Cartridge Designed to Play Best in Your System 


Plays 4 Channel Discrete (CD4)_ -— Plays 2 Channel Stereo — 
and Super Stereo 
Plays All 4 Channel Matrix Systems (SQ, QS, RM) 
Model D/Il D/| E/Il E/I E 
err 5-50,000 5-45,000 10-40,000 | 5-35,000 | 6-33,000 | 8-32,000 |10-30,000 | 10-28,000 
Output Voltage per ey 
Channel at 3.54 cm/sec 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 
groove velocity: 
more than more than 3 
Channel Separation 35dB 35dB 35dB 35dB 35dB 35dB 30dB 30dB 
Vato 1% Vato %to 1¥2 veto | Yetotve | %to1% | 1to3 1103 
miniature nude | miniature nude} miniature nude nude nude nude 
diamond with | diamond with | diamond with elliptical elliptical elliptical | elliptical | spherical - 
Stylus Tip: .1 mil tracing 1 miltracing | .1 miltracing | diamond | diamond | diamond | diamond | diamond 
radius radius radius 2x 7mil | .2x.7mil | 2x.7mil |-3x%.7 mil mil 
'“4 Dimensional] ™4 Dimensional Dimensional 
turntable or [turntable or fturntable or|turntable or | changer | changer 
For Use In: turntable only | turntable only changer changer changer changer only only 
(White) (Yellow) (Black) (Clear) (Smoke) 
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Great Deals For You 


Available Now 


| SAVE $5.75 ON 

SAVE 25% ON SD 2- METAL REEL 

PACK. WITH AUDUA TAPE. 

Buy one SD cassette, C-60, C- Buy the 2-pack top-quality 

90, or C-120, at the regular price Audua L-1800 open-reel tape 

and get a second cassette at 1% and get a $7.70 professional 
price. It’s TDK’s super seller for metal reel for only $1.95. For 

recordists who demand the best serious open-reel recordists it’s a 

sound for the money. __ steal. 


Wait till you hear 
what you've been missing 


Available At Participating T.D.K. Dealers 


Including: 
ores tores 
” ATLANTIS SOUND OLDE COLONY STEREO 
: (All Stores) ; (All Stores) 
TDK Electronics Corp. 


755 Eastgate Blvd. 
Garden City, N.Y. 11530 


All offers end when supplies run out. 


‘ 
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Unbecomin 


Magnetism explained 


By Stan Perlmutter 

Magnetism is at the heart of a 
large fraction of all useful opera- 
tions in audio. It transforms the 
110V AC line voltage to the low- 
er or higher voltages required in 
the various circuits in an ampli- 
fier, tuner or recorder. Magnet- 
ism makes it possible for a coat- 
ing of iron rust on a strip of plas- 
tic tape to quick-freeze music for 
perpetual storage, and trans- 
forms the frozen patterns into 
live electricity when the tape is 
slid past the coil in a recorder’s 
“head.”’ Magnetism turns the 
motors in record players and 
tape decks. It also transforms 
into electricity the microscopic 
motion of a phonograph stylus or 
the sound-induced vibration of a 
microphone’s diaphragm. Fin- 
ally, in a loudspeaker, magnet- 
ism transforms electricity back 
into the vibrations of musical 
sound. 

For such a ubiquitous phe- 
nomenon, magnetism is surpris- 
ingly elusive. In practice it is dif- 
ficult to measure accurately. 
And indeed people seldom try to 
measure it at all. Many audio 
hobbyists own voltmeters for 
measuring AC or DC voltage, 
and many also have ammeters to 
measure current and ohmme- 


ters to measure resistance to cur- 
rent flow. Yet few hobbyists or 
technicians have magnetome- 
ters to measure magnetism. 
(Ironically, the needles of all 
these various meters are them- 
selves moved by magnetism, as 
is the flying spot in an oscillo- 
scope.) 

Usually, instead of measuring 
a magnetic field directly, we 


measure its effects. Thus, for in- 
stance, if we suspect that a re- 
corded tape may have been 
somewhat demagnetized by acci- 
dental exposure to a magnetic 
field, we don’t test the tape di- 
rectly; rather we play the tape on 
a recorder and listen to the 
sound or examine the signal volt- 
age produced from the ma- 
chine’s preamps. The reason for 


Attractions 


\\ \ 


this indirection is simple: we 
lack an easy and direct way to 
measure the magnetism in a tape 
recording. 
Fortunately, in most areas of 
audio we don’t need to know 
how much magnetism we have. 
But there are two common 
situations in which users of 
tape recorders want to be cer- 
tain that magnetism is absent. 


The 
RS 4744 


We can afford to be very . 
forward about our back. 

Because the back of our RS 
4744 stereo receiver is one of 


i 
i 


not afraid 
turn our back 


the most versatile you'll ever see. We've got 
phono inputs for two different turntables. And 
two sets of tape monitor input and output 
jacks. And terminals for main speakers, re- 
mote speakers, and PQ4 speakers. And three 


AC power outlets, 


one switched and two un- 


switched. The rest you can see for yourself 
in the picture above. | 

But what’s behind our back is just as im- 
pressive as the back itself. 


As Popular Electronics* put it, the RS 4744 


‘met or surpassed all the published speci- 


fications we were able to test’ and was 


well above average 
in the important per- 
formance aspects.”’ 
Take power, for ex- 
ample. Popular Electron- 
ics found the RS 4744 “‘con- 
servatively rated’’ at 60 watts per 
channel, min. RMS at 8 ohms from 20Hz to 


20kHz with no more than .25% Total Har- 
monic Distortion. Which made it ‘‘outstand- 
ing for a receiver in the RS 4744's price 
range.’’ FM 50 dB quieting sensitivity was 
equally impressive—‘‘a very good 3uv in mono 


and 35yv in stereo.”’ 


But don’t take our word for it. Or their 
word for it. Go see the RS 4744 for yourself. 

Back or front, any way you look at it, the 
RS 4744 is one fine stereo receiver. 

*Popular Electronics, December 1974 Issue. 


SYLVANIA 
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First, when making a recording 
on a cassette or reel of tape 
which has previously been used, 
it is desirable to wipe off all of 
the recorded magnetic patterns 
from the tape, leaving a ocom- 
pletely blank surface for the new 
recording. This “bulk-erasing” 
process sometimes is useful also 
with brand-new tapes if they 
were not correctly de-magne- 
tized at the factory. Second, “ 
while either recording or playing 
back a tape recording, it is es- 
sential that the metal surfaces 
which touch the tape be com- 
pletely free of magnetism, else 
they will tend to add noise and 
erase the high frequencies in the 
tape. So in many recorders it is 
necessary periodically to de- 
magnetize the heads, capstan 
and tape guides with a “‘head de- 
magnetizer.” 

Now in the first of these cases, 
after you have bulk-erased a 
tape, you can, if uncertain about 
the success of the process, test 
the thoroughness of the erasure 
by playing portions of the tape 
and listening for unwanted noise 
or for traces of the previously re- 
corded program. So you don’t 
need an instrument to evaluate 
how blank the tape really is. 

However, when you de-mag- 
netize the metal parts of your 
tape recorder, it can be useful to 
have independent assurance that 
the demagnetizing was accomp- 
lished successfully and com- 
pletely. Fortunately, there is 
available for this purpose a me- 
ter, the Annis Magnetometer 
costing about $10, which will dis- 
play the strength of any residual 
magnetism, enabling you to re- 
peat the demagnetizing process, 
if necessary, until the residual 
magnetism in the recorder is re- 
duced below the safe level of one 
gauss. 

Unfortunately, one of the prin- 
cipal causes of mediocre tape re- 
cordings is the improper use of 
head demagnetizers and bulk 
erasers. Often, when people buy 
tape recorders they are advised 
to obtain as accessories both a 
head demagnetizer and a bulk 
eraser, but because of poor in- 
structions and because of a gen- 
eral lack of understanding of how 
magnetism occurs, many people 
using these devices actually are 
causing, rather than eliminat- 
ing, magnetism. So let’s look at 


‘how magnetism is produced in 


metal. 

An essential physical charac- 
teristic of magnetism, one which 
makes it different from electri- 
cal charge, for example, is that 
the deposition of magnetism in a 
substance occurs as the result of 
a rapid change in the strength of 
an applied magnetic field. The 
more rapid the change in 
strength of a magnetic field, the 
more intense is the permanent 
magnetism left behind in metal 
exposed to the field. (By con- 
trast, if you feed electrical pow- 
er to your amplifier and sudden- 

Continued on page 28 
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until you compare its price, 
power, and specs these. 


~ Technics’ four new stereo receivers. All with For effortless tuning on both AM and FM. Negative ieee a 

And a lot more. feedback low distortion tonecontrols. And allthe 
fournave direct [specirications Sasso ] inputs and outputs 
— Bandwidth 20H2-20kHz 20Hz-20kH2 receiver you choose, you 

‘without distortion or FM Sensitivity | engineering,good = 
tated | ‘Theconcept is 

bridge in the price, Witch the fair trade price The performance 
power su states where Technics products are fair traded. is outstan dir name is T 

_ delay filters in the tuner section. For clean, well- TECK HEALER 

separated highs as well aslowerdistortiononFM. 
“And about 20% less wiring.To reducehum. <= 
* with Technics’ exclusive linear dial scale. 
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Solving 
Mystery 

Acoustic 
Feedback 


The invisible demon exposed 


By Peter W. Mitchell 

What do the following prob- 
lems have in common? 

Symptom: you bought loud- 
speakers which are noted for 
their accurate, low-distortion, 
deep bass response, and in the 
showroom their bass response 
was indeed very clear and well 
defined, but in your home the 
same speakers have a boomy 
bass sound. 

Symptom: when you touch the 
heatsinks at the back of your 
amplifier they always seem hot, 
even when you haven’t been 
playing music loud. 

Symptom: you are aware that 
an amplifier can damage good 
loudspeakers, so you have put 
fuses in your speaker lines, but 
the fuses blow out frequently, 
even when you are playing mu- 
sic at only a moderate level. 

Symptom: your turntable is 
said to have very little rumble, 
yet when you play records the 
music is always accompanied by 
a vague low-pitched back- 
ground noise that doesn’t have 
an identifiable frequency (as 
hum has). 


Symptom: your power ampli- . 


fier was made by a manufac- 
turer with a good reputation for 


reliability, yet your amp goes 
dead every few months and has 
to have new output transistors 
installed. 

These are all symptoms of a 
hidden disease that infects a 
great many of the stereo sys- 
tems in use today. This mystery 
disease is called “acoustic feed- 
back.” If it becomes severe, 
acoustic feedback can be a ter- 
minal illness resulting in the 
death of your woofers. But that is 
rare. Of greater interest here, 
and far more common, is the 
mild case of acoustic feedback 
which continues to infect your 
audio system year after year, un- 
diagnosed, robbing your sound of 
clarity and power. 

The cause of acoustic feed- 
back is well understood. Your 
loudspeakers are designed to do 
an effective job of creating sound 
vibrations in your listening 
room. The phono pickup in your 
record player is designed to re- 
spond sensitively to the invi- 
sibly small vibrations engraved 
in the grooves of a spinning rec- 
ord. And your amplifier boosts 
the phono pickup’s signal by a 
factor of a thousand or more to 
drive the loudspeaker. So if even 
a tiny fraction of the speaker’s 


sound vibrations get back to the 
phono cartridge the resulting sig- 
nal will chase its tail around — 
from phono pickup to amp to 
speaker to room to phono. And if 
this acoustic feedback signal 
happens to be mainly at deep- 
bass or subsonic frequencies you 
may not even notice it as it soaks 
up your amplifier power and 
makes your woofers work over- 
time. 

Acoustic feedback does tend to 
occur most at very low fre- 
quencies below the ear’s sensi- 
tivity. The amplifier’s gain is 
greatest at low frequencies be- 
cause of the RIAA equalization. 
The spring suspensions in most 
turntables do a fair job of iso- 
lating the platter and tonearm 
from external vibration at aud- 
ible frequencies; but at low fre- 
quencies they become less ef- 
fective, and at vibration fre- 
quencies of 10 Hz or so they may 
provide no isolation at all. 
Furthermore, a phono pickup in 
most tone arms has a 10 GB fre- 
quency-response peak in the 5- 
to-15 Hz. range, so it over-re- 
sponds to any subsonic vibra- 
tions that reach it. Of course 
your speakers do not respond 

Continued on page 28 
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At TEAC, our funda- 

-mental mandate for any 
new product is performance 
and reliability. First and finally. 
Qualities that are measurable in terms 
of mechanical stability and inherent 
design integrity. 

These are essentials. Because our technological . 
resources established the cassette deck as a true high 

fidelity component. So we demand that a new product 
possess that measure of TEAC quality. 

And that’s what distinguishes the A-170. Compare it with 
other inexpensive cassette decks, please. Just call (800) 447-4700° 
for the name of your nearest TEAC retailer. 

We think you'll agree it’s a value you can rely on. 
*In Illinois, call (800) 322-4400. 


TEAC performance 
and 
how can you really afford anything less 
TEAC. 


A-170 


The leader. Always has been. TEAC Corporation of America/7733 Telegraph Road, Montebello, Ca. 90640/©TEAC 1975 
LECH HI-FI *BRANDS MART DESIGN 
ores DISTRIBUTION ittsfield, Mass. 

*ATLANTIS SOUND CENTER N.E. MUSIC 

All Stores Cambridge Maine (All Stores) 

*TWEETER ETC. (Admittance Only By Student I.D. *PINAS AUDIO 

Brookline Or Brands Mart Courtesy Card) DBA Lafayette 

Brockton N. Dartmouth, Mass. 
Cambridge, *FRED LOCKE STEREO *MANCHESTER MUSIC 

Conn. (All Stores) Manchester, N.H. a 


*LECHMERE SALES | | 
All Stores 
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Magnetism 
Continued from page 24 
ly switch off the electricity, the 
switching-off action does not cre- 
ate a big electrical charge in the 
amp. But if a piece of ferrous me- 
tal is placed in a magnetic field 
and the magnetic field is sud- 
denly switched off, the rapid 
drop in magnetic field strength 
causes the production of perma- 
nent magnetism in the metal.) 
This is how the permanent 
magnets in loudspeakers are 
made. The unmagnetized metal 
is placed in a strong magnetic 
field which is then switched off, 
causing the metal to become a 
magnet. This is also how tape re- 
cording itself works. When fed 
an audio signal, the recorder sets 
up a strong but tiny magnetic 
field only a few thousandths of 
an inch wide in front of the 
“gap” of the recording head. 
Then the recording tape (con- 
taining unmagnetized iron-oxide 
particles) is slid over the head, 
the oxide particles pass through 
the magnetic field and as they 
move out of the field, they are 
subjected to a sudden reduction 
in field strength. This quick drop 
magnetizes the particles, which 
thus ‘“‘memorize” the magnetic 
field that they were exposed to. 
With this picture of magne- 
tizing processes in mind, some 
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common phenomena begin to 
make sense: 

1) When you place a recorder 
in the “record” mode, the mag- 
netic fields of the erase and re- 
cording heads are switched on 
suddenly, placing on the tape an 
intense magnetic spot which 
may be stronger than any re- 
corded audio signal. This is the 
sharp “click” commonly heard 
at the beginning of a recording. 
(Analysis of a series of these 
clicks was what proved that the 
18-minute gap in a Watergate 


’ tape was not an accident.) This 


noise can be eliminated by ener- 
gizing the erase and recording 
heads before bringing the tape 
into contact with them. In many 
recorders this can be done sim- 
ply by pushing the “record” but- 
tons first, waiting a second or 
two, and then pushing the 
“play” button to engage the tape 
(instead of pushing the “record” 
and “play” buttons simultane- 
ously). 

2) Similarly, in many record- 
ers an annoying loud click is 
placed at the end of any record- 
ing because the magnetic fields 
of the erase and recording heads 
are switched off when you push 
“stop.”’ In some recorders this 
noise can be eliminated by 
holding down the “record” but- 
tons when you put the recorder 
in the “stop” mode, but you 
should release the recording in- 
terlock only after the tape has 
disengaged from the heads. 


3) ““Focused-field” and “cross- 
field” recording heads can be 
more efficient than standard 
heads; they produce a field with 
a sharper boundary, so that the 
tape is subjected to a sharper re- 
duction in field strength as it 
passes away from the gap. Re- 
member, in magnetizing, it is 
the rate of change of the field 
strength which counts. 

4) The sudden switching off of 
the magnetic fields in the heads 
at the end of each recording 
tends to cause the production of 
permanent magnetism in the 
heads themselves. This is why a 
head demagnetizer should be 
used to neutralize the heads af- 
ter every few recordings. In some 
recorders the designers have ar- 
ranged for the magnetic field in 
the heads to decay away over a 
second or two of time rather than 
collapsing instantly at the end of 
each recording. This gradual de- 
cay not only minimizes the inci- 
dence of clicks on the tape, it 
also tends to not create perma- 
nent magnetism in the heads. So 
if the maker of your machine ad- 
vises that routine head demag- 
netizing is not needed, he may be 
right. 

- 5) When you do use a head de- 
magnetizer, remember that any 
ferrous metal within a foot or two 
of the device will become mag- 
netized when it is turned on or 
off. If you turn the unit on or off 
with the probe in contact with 
the recorder’s heads, you may 


magnetize the heads so severely 
that they will be very difficult to 
demagnetize again. Turn on the 
demagnetizer while holding it 
away, then bring it close and 


pass the probe slowly over the - 


heads and other metal. parts, 
then draw it slowly away from 
the machine before turning it off. 
The demagnetizing action does 
not occur while the probe is in 
contact with the heads; it oc- 
curs as the probe is slowly mov- 
ing away, subjecting the head to 


.a gradual reduction in field 


strength. (Incidentally, the re- 
corder must be turned off when 
being demagnetized, because the 
demagnetizer’s intense field 
could damage the playback pre- 
amps or meters.) 

6) The same principles apply 
to the use of a bulk eraser, with 
even more caution needed be- 
cause a bulk eraser usually pro- 
duces a greater field than a head 
demagnetizer. No magnetizable 
object (including tapes, record- 
ers, wrist watches and meters) 
should be within two feet of a 
bulk eraser when it is switched 
on or off. Turn on the eraser, 
bring the desired tape up to it 
and rotate it slowly on the eras- 
er (bringing various portions of 
the tape slowly in and out of the 
intense portion of the eraser’s 
magnetic field), then lift the 
tape slowly off the eraser. The 
demagnetizing occurs as each 
portion of the tape passes slowly 
out of the magnetic field. 


Silence has bearing. 


viscous-damped pause and cue, viscous de- 
scent during automatic play, adjustable anti- 


Glenburn’s 2155A automatic turntable ex- 


ceeds the most demanding stereo standards. 
Has oversize turntable bearing to reduce wow 
and flutter and the exclusive Uni-Planar mech- 
anism for smooth, quiet operation. Equipped 
with Shure M75E magnetic cartridge-with ellip- 
tical diamond stylus. Features bi-directional 


iy GLENBURN better by design 


Available At: 


TECH HIFI Nashua Mall Cambridge, Mass. ARM 

2 Teed Drive Nashua, N.H. 160 Cambridge Street HARI MON iy HUT 
Randolph 182 Mass Ave. Burlington, Mass. Hyannis, Mass. - 

165 Angell Street Cambridge, Mass 468 Commonwealth Ave. Falinouth Mall 
Providence, R.1. 240A Newbury Street Boston, Mass. Teaticket, Mass. 

1989 Post Road Route 1 Boston, Mass. COMMONWEALTH BUILDERS KegL SOUND 
Warwick, R.I. WALTHAM CAMERA & SUPPLY 75 North Beacon Street 


280 Worcester Road 
Framingham, Mass. 


870 Commonwealth Ave. 
Boston, Mass. 

850 Providence Highway 
Dedham, Mass 

279 Main Street 
Worcester. Mass. 

Boviston Street 
Cambridge. Mass. 


352 Main Street 
Stoneham, Mass. 


367 Moody Street 
Waltham, Mass. 
IMAGES SIGHT & SOUNDS 
Main Street 
‘a iver 
NANTUCKET SOUND 
No. Dartmouth Mall 
No. Dartmouth 
NANTUCKET SOUND 
Cane Cod Ma 
Mass 


Mass 


STEREO SOUND EAR DRUM 


16 Elliot Street 


375 Boylston Street 

Brookline, Mass. 

OLD COLONY STEREO 
Farmers Market Plaza 

Hanover, Mass 

30 Chiet Justic Highway Rt. 3A 
Cohasset, Mass. 

32 Copeland Street 

Quincy, Mass 


skate and stylus pressure, full size turntable 
with mat, super-light tracking and tripping, 
walnut grain base and tinted dust cover. 2155S 
is the same but less base and cover for custom 


installation. 


TAPE PLACE II 
840 No. Main Street 
West Bridgewater, Mass. 


Watertown, Mass. 


RESISTOR TRONICS, INC. 
Coloniai Park Village 

Burlington, Mass 

PINAS AUDIO 

597 State Street 

No. Dartmouth, Mass. 

YOU DO IT ELECTRONICS 


40 Franklin Street 


Needham, Mass. | 


Continued from page 26 
uniformly down to these fre- 
quencies; a good speaker’s re- 
sponse has rolled off by 30 dB at 
10 Hz. But that response may be 
ample, when combined with the 
pickup’s response peak and the 
amplifier’s 60 dB gain, to gen- 
erate a good case of acoustic 
feedback. 

The usual result is one or more 
of ‘the ostensibly unrelated 
symptoms noted above — mys- 
terious fuse-blowing, for in- 
stance. Putting fuses in your 
speaker lines to protect the 
speakers is a good idea if you 
have a powerful amp (or even if 
you don’t but anyway like to 
play music loud). The rating of a 
fuse is based on the assumption 
that the fuse will remain at nor- 
mal room temperature until a 
dangerously large burst of cur- 
rent comes along and causes it to 
blow. But if you have acoustic 
feedback the continuous flow of 
inaudible subsonic current may 
gradually heat the fuse to just 
below its blowing point, and 
then a quite innocuous-sounding 
musical signal can pop it. 

If acoustic feedback remains 
unheard you can still detect it. 
Put a record on the turntable, 
place the stylus in the groove, 
and switch off the power to the 
turntable so that the pickup is 
resting on a stationary record. 
Crank up your volume and bass 
controls to slightly more than the 
highest settings you normally 
would use in listening to music: 
Then lightly tap the base of the 
turntable. (This test should be 
performed with one hand on the 
volume control, in order that it 
can be turned off in case a mas- 
sive roar develops. If you do have 
a serious attack of feedback, it 
could cost you your woofers.) 

Tapping the turntable base 
should produce a well defined 
thump from the loudspeakers, 
one whose ending is almost as 
clear and sharp as its beginning. 
If each tap produces a boom that 
takes three or four seconds to die 
away, you have acoustic feed- 
back. 

Another test is to remove the 
speaker’s grille and look at the 
woofer. (If your grilles aren’t re- 
movable, darken the room and 
press the lens of a flashlight di- 
reclty against the grille to illum- 
inate the woofer cone within.) 
Normally when a woofer is re- 
producing proper musical sig- 
nals (even those with strong 
bass), its vibration is too rapid 
for the eye to follow. If you do see 
the woofer cone vibrating visib- 
ly it is probably responding to 
subsonic garbage. 

On the principle that preven- 
tion is the best cure, the ideal 
way to elimirfate acoustic feed- 
back is to design the amplifier to 
have a rapid roll-off in response 
below 20 Hz, so that it will am- 
plify only the music and not the 
subsonic garbage. -Unfortu- 
nately, many designers omit this 
simple precaution. You could try 
turning down the bass control a 
bit, or switching on the rumble 
filter, but in many amps this ap- 
proach removes some of the good 
musical bass along with the un- 
wanted garbage. 

Another approach is to isolate. 
further the turntable from the 
speaker’s vibrations. Move it 
farther away. If it sits on an ob- 
ject which rests on the floor, 
move it to a shelf bolted to the 
wall. Or if it is in the center of 
the room, at least move it closer 
to a wall where the floor itself 
will transmit less vibration to 
the turntable. Put the turntable 
on a cushioned platform con- 
sisting of a board supported by 
pieces of compliant sponge or 
urethane foam. 

These moves are worth trying 
even if you are not sure that your 
system is suffering from acous- 
tic feedback. You just might find 
your bass response improved in 
clarity. impaci and power 
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(You Can Spend Two or Three or Four Sina bon Price 


And Not Do Better.) 


The Advent Loudspeaker. 


For the past two years, magazine surveys have 
been finding that the Advent Loudspeaker is 
this country’s best-selling speaker. 

Since it isn’t heavily advertised (we spend 
less than one per cent of our sales income on 
national advertising for all our products), and 


since it’s sold through a very limited number of 
stores, there’s every reason to believe that it 
sells because it has something exceptional to 
offer. 


Here are the reasons we believe people buy it: 

= It’s designed to compete in every audible 
respect with the most expensive speakers avail- 
able, at a fraction — often a very small fraction 
— of their cost. : 

= Its useful frequency range is as wide as any 
speaker’s, and its bass response is approached 
by very few. 

= Its sound is exceptionally clear, detailed, 
and accurate. | 

@ It has a carefully chosen octave-to-octave 
musical balance that’s satisfying not just with 
the best recordings or one kind of musical 
material, but with the whole range of music 
and the many ways of recording it. 

= It sounds consistently the same from 
speaker to speaker off the production line. 

We realize it may be hard to believe that a 
speaker that costs only $114 to $141 (depend- 
ing on cabinet finish and how far we’ve shipped 
it across the country) is as good a speaker in 
every respect as you’re ever likely to want. 

But we believe that it is. And we have hun- 
dreds of letters (both about it and its brother, 
the Smaller Advent) from satisfied customers 


_who consistently say it does at least everything 


we represent it to do. 

Close listening* to the Advent Loudspeaker 
(preferably on a good variety of material, so 
you can verify that its sound on one kind of 
music or recording isn’t at the expense of 
another) will tell you why so many people buy 
it and go out of their way to tell us how happy 
they are with it. 

In the rffeantime, we’ll be happy to send you 
comprehensive information (including its 
reviews) on why and how it does what it does. 

Thank you. 


*If you're doing some A-B/’ing of speakers in a showroom, they should be compared at equal volume levels 
for meaningful evaluation, and should be placed close to each other so that the effects of room placement are 
roughly the same. And you should compare no more than two different speakers at a time. 
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Who Needs the Static? 


All about Dolby 


By Jim Brinton 

Turn your hi-fi system all the 
way up. What you'll hear is hiss 
and hum, very little of it on a 
good system, but lots on a poor 
one. (Tape recorders hiss more 
than most components since the 
recording process itself generates 
random noise.) ~ 

The ratio of noise to the level 
of the musical signal that you 
want to listen to is called, 
logically, the signal-to-noise 
ratio (S/N) and is expressed in 
decibels (dB). The higher the 
figure, the better. Good power 
amps have S/Ns of more than 
100 dB, but the farther you get 
from the power amp, the worse 
conditions become, until with 
some cassette decks the ratio is 
only about 45 dB, meaning that 
hiss is a continual background to 
the music. 

Discs aren’t much better than 
cassettes. The tapes used to cut 
records are themselves noisy, so 
their hiss is added to whatever 
damaging sounds the record 
pressing plant engenders — plus 
whatever hiss or hum your pre- 
amp adds. 

All this hiss, hum and other 
garbage can be removed, at a 
price, allowing us to get at the 
music. And that’s the reason for 


today’s consumer “noise-reduc- 
tion” equipment — to increase 
the effective signal-to-noise ra- 
tio of tapes, discs and FM broad- 
casts to make them more listen- 
able. 

Anyone who listened to ‘‘Ad- 
ventures in Sound” last season 
on WGBH-FM knows what a dif- 
ference noise reduction can 
make. MC Victor Campos used 
Dolby professional noise-reduc- 


_tion equipment to turn his col- 


lection of master tapes and the 
station into what one audiophile 
called “the highest quality sound 
available anywhere.” 

It is this sort of improvement 
that makes folks enthusiastic 
about noise reduction, so en- 
thusiastic that there are now 
many systems available, each 
with its claims, proponents and 
critics. For consumers, “‘num- 
ber one”’ is Dolby-B, widely of- 
fered as part of cassette decks 
and open-reel tape recorders, as 
separate (“‘outboard’’) units and 
as part of some FM tuners. 

Since the unveiling of Dolby-B 
in the late 1960s, noise reduction 
has proliferated until there are 
now systems using techniques 
like “dynamic filtering,” “‘com- 
pression and expansion’ and 
“auto-correlation,” with cryptic 


names like DNL, ANRS, RG and 
dbx. There’s an element of 
double-talk and hype-speak in 
these acronyms, but it is results 
that count, and each of these 
systems can make music more 
enjoyable by making hiss and 
other noise less prominent. They 
all can increase the signal-to- 
noise ratio of your hi-fi system. 

Dolby-B, the system that trig- 
gered the boom, is what the 
trade calls a “before the fact” 
system — that is, it works on the 
signal as it is recorded so that 
noise may be reduced by anoth- 
er Dolby circuit operating dur- 
ing playback. Dolby-B monitors 
the strength of high-frequency 
signals — those that must com- 
pete with hiss, ranging from 
about 500 Hz upward — boost- 
ing them when they are weak, 
leaving them alone when they 
are strong. 

You actually record~as much 
hiss as ever with the Dolby 
system, but when you play back 
your tapes, the strengthened 
high-frequency -signals can be 
de-emphasized — and since the 
system can’t cut the strength of 
the musical signal without cut- 
ting the strength of the hiss too, 
you hear up to ten dB less hiss 
when playing a ‘“dolby-ized” 


\ 


tape. 
Dolby-B may have made the 
cassette hi-fi-market; it is hard 
to sell a system that loses the 
sound of a tootling flute in what 


sounds like a gale wind coming 


out of your speakers. Today’s 
cassettes are better than their 
early counterparts, but Dolby-B 
is still a godsend to the audio- 
phile. 

Which isn’t to say that is lacks 


critics. Some say that they can — 


_hear the system raising or lower- 


ing the intensity of high-fre- 
quency signals. They call this 
“breathing” because still-pre- 
sent hiss increases and decreas- 
es as the system operates. Oth- 
ers say that Dolby-processed re- 
cordings just ‘‘sound funny.”’ De 
gustibus... 

The other common “before the 
fact” noise-reduction system is 
the Japanese Victor Company’s 
ANRS (for ‘‘automatic noise-re- 
duction system’’). ANRS is prac- 
tically identical with Dolby-B,. 
and, in fact; JVC has a license to 
use Dolby-B. That’s not what 
JVC calls it, but it has the same 
ten-dB maximum hiss reduc- 
tion and identical critics and cri- 
ticism. 

You'll find ANRS in a few cas- 
sette decks, but its most notable 


New Jersey, 
‘and Dynaco literatu 


application is in CD-4 Quadri- 
discs, where it helps pack more 
information into the already 
jammed grooves of these four- 
channel records. 

DNL is an “after the fact” 
noise reduction system devel- 
oped by Philips of the Nether- 
lands, whose products are sold 
stateside by Norelco. Termed a 
“dynamic filter,” DNL, unlike 
Dolby-B or ANRS, does nothing 
to the signal during recording. 
Instead, it monitors the played- 
back signal and chops off varying 
amounts of the high end of the 
audio-frequency band. When 
there is little musical content 
about 4000 Hz, the DNL system 
passes little energy above that 
frequency. That excludes most 
hiss, of course, but critics of the 
system claim that-some har- 
monics normally present are re- 
moved by DNL’s filtering. Oth- 
er critics claim that they can 
hear a “breathing” sound as 
DNL’s electronic filter turns on 
and off. In any case, there 
doesn’t seem to be a DNL band- 
wagon. 

Despite DNL’s limited suc- 
cess, the market for “after the 
fact” noise-reduction systems is 
growing. The reason is obvious, if 
you have ever tried to enjoy mus- 
ic played over a noisy FM sta- 
tion or listened to records made 
before studio Dolby noise reduc- 
tion. As one industry spokes- 
man put it, “the record catalogs 
are full of hiss.’’ Obviously, 
there’s money in making older 
LPs listenable. 

This is not a new phenom- 
enon. For a while, H.H. Scott 
had a “Dynaural’’ noise sup- 
pressor for sale in the 1950s; it 
worked a lot like DNL. Now, 
there are new dynamic noise fil- 
ters, dynamic range expanders 
and auto-correlators moving into 
this market, and some of the first 
came from local firms like Bur- 
wen and dbx. 

Burwen Labs of Lexington has 
been selling “after the fact” 
noise filters to radio stations and 
record firms for some years, but 
now has unveiled a consumer un- 
it. Called the DNG-1200, it sells 
for about $250. Noise reduction 
is said to be in the 14-dB ball- 
park, which would make the sys- 
tem more effective than either 
DNL, Dolby-B or ANRS — and 
this on already recorded ma- 


terial. 


The dbx 117 (about $160, but 
discounted) from dbx Inc. of 
Waltham, a product now about 
three years old, wasn’t designed 
as a noise-reduction system per 
se, but it does reduce the noise 
you hear, and knowledgeable 
audiophiles use it for that pur- 
pose. Originally intended to ex- 
pand the squashed dynamics of 
recorded music to something 
nearer the range of loudness in a 
live performance, the dbx 117 
was soon being used as much to 
cut noise as to boost dynamics. 

With its controls in the “ex- 
pand” setting — say to 1.2 — the 
hiss you would normally hear in 
quiet music passages or momen- 
tary silences fades away. At the 
same time, loud passages are 
relatively louder and soft ones 
relatively softer than in the ori- 


ginal tape, disc recording or 


broadcast, so you not only get a 
quieter sound, but a more nat- 
ural one to boot. ' 
The dbx 117 can also act asa 
“before. the fact” noise reducer. 
Its ability to do so lies in the fact 
that not only does the dbx 117 
expand music, but it also does a 
good job of compressing it. Set- 
ting the dbx 117 to 1.2 ‘“‘com- 
pression” and piping its output 
into your tape recorder multi- 


‘plies the S/N of your recorder by 


that amount. This allows a crud- 
dy cassette deck with an intoler- 
able 45-dB signal-to-noise ratio 
to act like a higher quality deck 
Continued on page 32 
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ARKAY ELECTRONICS 
Watertown 

ATLANTIS SOUND 

261 Thayer St., Providence 
38 Brattle St., Cambridge 


1092 Commonwealth Ave., Boston 


811 Boylston St., Boston 


248 Worcester Rd., Framingham 


10 Sylvan St., Peabody 
So. Shore Plaza, Braintree 


31 Broadway, New Haven, CT. 


328 Main St., Worcester 
AUDIONICS 
Providence, R.I. 
BI-RITE 

Manchester, N.H. 


ISSING 


The first five seconds of every 
Maxell UD cassette cleans your recorder heads. 
Another Maxell exclusive. 


The leader in our UD cassettes It’s on both ends of all Maxell Ultra 
sweeps dust and debris off your recorder Dynamic cassettes. It's another reason you 
heads before they.can foul-uparecord- . can record the very best sounds (both 
ing. And it sweeps gently, with nodamag- high and low) your equipment produces, 
ing abrasives to ruin your equipment. without tracking dust all over your music. 

Our head-cleaning leader is also Maxell Corporation of America, — 
calibrated, so you can use it tocue Moonachie, New Jersey 07074. Also avail- 


recordings. able inCanada, m 
For professional recordings 
at home. 


_ Available at any of these fine MAXELL gift centers 
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Continued from page 30 

with a 54-dB S/N ration when its 
recordings are played back at 1.2 
“expansion.” That’s a gain of 9 
dB, about what Dolby-B yields, 
and the dbx system works at all 
frequencies, not just in the high 
end. 

More costly units like the dbx 

122 ($259) and 124 ($379) are 
now on dealers’ shelves this fall 
using two-to-one compression- 
expansion and yielding a mini- 
mum of 30-dB more signal-to- 
noise ratio for any reasonable 
tape deck. 

Probably, the most complex 
and sophisticated of the “after- 
the-fact’’ noise-reduction sys- 
tems is that used in the $600 
Phase Linear 4000 pre-ampli- 
fier. Not only does the 4000 use 


dynamic-range expansion a la 


_ PAGE THIRTY-TWO / OCTOBER 7, 1975, SOUND ADVICE, THE BOSTON PHOENIX 


dbx and Pioneer RG, but it also 
uses dynamic filtering like DNL 
and Burwen to remove’ low-fre- 
quency noise, rumble and hum, 
plus a very sophisticated filter to 
eliminate high-frequency hiss 
without doing away with mus- 
ical harmonics in the process. 

Unlike the Burwen or DNL dy- 
namic filters, which momen- 
tarily remove high frequencies in 
toto, the Phase Linear approach 
is selective. Its electronics watch 
for musical fundamentals, and if 
it spots one, at say 500 Hz, it 
operates on the basis that there 
are going to be harmonics at 1000 
and 2000 Hz and higher frequen- 
cies that folks will want to hear. 
So, it passes fundamentals and 
overtones but filters out sound at 
frequencies between them — and 
thereby removes a lot of hiss and 
noise. 

It is a fine system in theory, 
and it still is being improved, 
but some golden-eared audio- 


in_ operation. Yet, undeniably, 
the Model 4000’s auto-correlat- 
or does make hissy recordings 
and-broadcasts an average of 10- 
dB quieter than before, and with 
the help of its dynamic-range ex- 
panding circuits, the signal-to- 
noise ratio is improved still 
more. 

Better yet, Phase Linear has 
just made all this circuitry avail- 
able in a separate package as the 
Model 1000. If you already have 
a preamp or receiver, you can 
add the 1000 at $349, and, ac- 
cording to the manufacturer, get 
a 17.5 dB S/N improvement by 
the time dynamic range expan- 
sion is included. 

“But what can I do with all 
this stuff?” you may ask. Well, 
you can make tape recordings 
and listen to music with totally 
silent backgrounds. 

In ascending order of effec- 
tiveness, tape recordists will use 
Dolby-B or the dbx 117, Dolby 
and dbx and, finally, dbx-120 


class equipment. Dolby-B nets 
you ten dB of hiss reduction, and 
that’s all — it doesn’t do a thing 
about low-frequency noise and 
isn’t intended to. Your 55-dB 
deck suddenly has the low-hiss 
characteristic of a 65-dB ma- 
chine. 

Using the dbx 117 with the 
same 55-dB deck and com- 
pressing by 1.2 and then expan- 
ding by the same amount on 
playback nets an improvement 
of 11 dB at all frequencies, thus 
giving slightly quieter tape than 
Dolby. 

Combining Dolby-B with dbx 
helps yield a still quieter record- 


ing. Say you have a Dolby-B- 


equipped cassette deck. With- 
out its Dolby circuits in opera- 
tion, it might yield a 50-dB sig- 
nal-to-noise ratio. Using Dolby- 
B cuts noise by ten dB at higher 
frequencies, giving you an ef- 
fective 60 dB signal-to-noise ra- 
tio. Using a dbx 117 set at 1.2 on 


‘record and playback adds an- 


other 12 dB of noise reduction at 
all frequencies, and thus, the sig- 
nal-to-noise ratio of your deck 
becomes about 72 dB. That’s 
good enough for all but the most 
critical audiophiles. 

Improvements in open-reel 
decks are even greater, because 
open-reel decks are quieter to 
begin with. It’s possible to get 
S/Ns of more than 80 dB by-com- 
bining Dolby-B and dbx. 

But the best signal-to-noise 
ratios (and the quietest record- 
ings) are obtained with the dbx 
122 and 124. Using one with a 
wretched cassette deck having a 
45-dB signal-to-noise ratio ef- 
fectively doubles its perform- 
_ ance to the point where it is act- 
“ing like a 90-dB S/N tiger. A 
good open-reel deck with a 60-dB 
S/N can now make recordings 
with much more than a 100-dB 
distance between the signal and 
the noise. That’s better than pro- 
fessional studio recorders could 
do just a year or two ago. 


philes claim to be able to hear it 


Introducing 
A new family of loudspeakers from Acoustic Research 


AR-107n 


The AR-10n is the most 


AR-11- 


The AR-11 is as accurate a 


AR-MST/1 


The AR Miniature Studio 


accurate musical reproducer 
that Acoustic Research has ever 
made. It shares the 
characteristics of AR’s previous 
speaker systems, smoothness 
of response, uniform dispersion, 
and low distortion. A significant 
additional feature of the AR-10r 
is its ability to deliver uniform flat 
energy response in most 


listening rooms. 
Further, the designed-in 
performance of the AR-10r is 


preserved, whether the speaker 
is positioned against a wall, in a 
comer, or even in the middie of a 
room. Setti wt he a single switch, 
called the ‘ 

Environmental Controf, will 
ensure the correct level of bass 


loudspeaker as the AR-10n. Its 
performance, drivers, and 
crossover are identical to those 
of the AR-10n, except that the 


Guarantee 


The workmanship 


and 


Transducer offers at moderate performance of all AR speaker 
cost the flat energy response of systems are guaranteed for five 
AR’s other new speaker years. 
systems, together with the high 


AR-11 does notincorporatea § power-handling capability Acoustic Research 

Woofer Environmental Control required in many professional 10 American Drive 

and the associated crossover applications. Along with the Norwood 

components. AR-MST/1’s small size, light Massachusetts 02062 
weight, and shallow depth, these Telephone 617 769 4200 

The AR-11 is designed for characteristics make the 

optimum performance when speaker especially appropriate 

placed against a wall, as in the _ for the monitoring of 


conventional bookshelf position, 


or slightly away from two well as thé accurate 
adjoining room surfaces. reproduction of music in the 

_ home, even at relatively high 
Both the AR-10n and the AR-11 sound levels. 
use a 12 inch acoustic 


dome midrange, a newly 
designed % inchdome 
highrange. 


remote-location recordings as 


TELEDYNE COMPANY 


The only authorized dealers in the Boston area for the 
Acoustic Research Advanced Development Division are 


Lechmere Sales 
88 First Street 
Cambridge 


Route 1 North 
Dedham 

Liberty Tree Mall 
Danvers 


1550 Boston Road 
Route 20 


Springfield 


The Mall 
Chestnut Hill 


Maico Electronics Minuteman Tweeter, Etc. 
5 Wokott Avenue 30 Boyiston Street 102 Mt. Auburn Street 
’ Lawrence Cambridge Cambridge 
406 Essex Street 874 Commonwealth Ave. 
Lawrence Boston 


849 Belmont Street 


Brockton 


a 
ay 
} 
-  @nergy for any of these 
positions. It is not to do 
ere loudspeaker designs or 
‘ 
a 
4 
‘ 


Rolling in first across Cape Cod, and now, growing across S.E. Massachusetts is a young | 
innovative Hi-fi company, offering the best in name brand hifi components combined with 
meaningful savings and Service eee 

we're 


SOUND 


SONY 


|GLENGURN KENWwoop PIONEER maxen 


udio-technica 
G GLENBURN 
SUPERSCOPE 
eg. . 
This system features the sansui 221 TODAY- $27.95 
am/fm —— with 8 watts RMS ~ Th 
channel pushing the superscopes- rsda 
2-way bookshelf speaker systems, u a 
along with a Glenburn 2110B turntable e 
complete with Audio Technica car- fy GLENBURN 
tridge. $996§°° SP-10 8-Track deck 
at Reg. $60.00 
4 
Wantucket SOUND 
KEN WOcD 
Friday 
G GLENBURN 
Winfinit Headphones 
Reg. $34.50 
We've put the Kenwood KR3400 P 
receiver at 16w RMS/ch. with the Today *24.00 


dependable Glenburn2155 changer to 


drive the incomparable POS II Saturday | 


speakers from Infinity — a two way 
floor-standing system 


Man. Sugg. List $577.95 
$478°° 


All Watts 
i d 


" UWantucket SOUND |20% off 
Monday 


P TUS0S Sansui 
Sansui Tuner 
For your own concert hall at home we Reg. $179.95 
bring you Sansui’s 771 receiver — $1 23.00 
-40watts RMS / channel and the famous Today 


Phillips 212 electronic, Outfitted with 
the highly rated Audio Technica Tuesday 


AT13EA to produce quality sound from 

‘the unsurpassed Bose 901 System. 

Man. Sugg. List $1323.00 | Scotch 

™ $4108." ALL TAPE 
Nantucket SOUND 25% Off 


Odds ’n Ends — Bargain Base-ment 
PIONEER’ Too NOW 

eg. Epicure 400+ g00% 500° 
Tandberg 9000X 900° 750° ConcordCR100 160% 99°° 
(2) Akai 280DSS 850% 599° =AaRModel 8&(pr.) 260” 150° 
221 170% 120° HEADPHONES Teac 4300/FM 680% 599” Marantz 7(pr.)  400°° 300° 
551 260 162" List Now Nikko 5050 260% 195° = Dual901Cas. 450% 350” 
771 450 31 _ SE205 2495 19" Marantz Marantz2270 600 450” 
881 530% 396” SE305 3495 28 250-5Hd.Phn 25° = Marantz250 500 360” 
AU2200 150° 3g SE505 Superscope Marantz3300 450% 325” 
AU4400 200° 163" 59 47 S-208 Sp. 199% 130° Sansui TU9500 350% 250” 
AU6600 360° 250 SE500 499 43° Sansui 8 deluxe 600% 429° EPI 180 (pr.) 400% 350° 
Nikko 8080 450° 299” Marantz 105B 125” 


North Dartmouth Mall 


cere Cod Mall North Dartmouth 
yannis 996-HiFi 


— Your Guide To Quality Sound 
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Warranties: Get Writing 


aking sure you get what you pay for 


ig Chuck Schneider 

You’ve shopped every store in 
town, and you’re on a first name 
basis with at least half the 
salespeople. You’ve ““A-B’ed” all 
the speakers in your price range 
and discovered that the Flippo 
82 has better bass than the 
Flunko 34. You’ve papered your 
living room wall with specifica- 
tion sheets and through pains- 
taking research have concluded 
that the Egosonic 989 receiver is 
the best buy around. And be- 
sides, you really liked the per- 
sonality of the salesman at Ran- 
dy the Rat’s Lo-Fi. So, after 
months of listening to the All- 
man Brothers Band on the Yogi 
Bear portable that took you 
through grade school, you’re at 
last ready to plunk $400 on the 
counter and take that new com- 
ponent system home. Great!! 
Oh, by the way, did you bother 
to ask about Randy’s warranty 
and service policies after the 
sale? I didn’t think so. 

I'm going to let you in on some 
secrets I’ve discovered after sell- 
ing hi-fi in Boston for nearly six 
years. First, in any given price 


Stereo 
Quadro 


| 
N 


> 
fn 


THEY STILL MAKE ’EM 


THE WAY THEY USED TO 


Not in the same $10 a month shed where Klipsch 
started. Not with the same machinery. But 
KLIPSCHORN® loudspeakers, produced in the mod- 
em Klipsch plant, are still made from the same designs 
developed in the 1940s, utilizing the same basic princi- 
ples of sound reproduction. The same quality of 


Plywood construction 


loudspeaker is still individually tested under Paul 
Klipsch’s supervision. . 

That’s why a KLIPSCHORN purchased thirty years 
ago can be updated with a few minor revisions. That’s 
why the KLIPSCHORN you buy today will still be the 
finest available loudspeaker thirty years from now. 


components has been maintained. And every 
Hear Klipsch loudspeakers at the following dealers: 


WELLESLEY, MA. BURLINGTON, VT. 


Music Box Audio Den 

58 Central St. 100 Dorset St. 

235-5100 802-863-4398 
NEWINGTON, CT. PORTLAND, ME. PROVIDENCE, R.I. 
Hi-Fi Stereo House New England Music ; Stereo Places, Inc. 
90 Cedar 219 Congress St. 1565 Mineral Spring Ave. 


203-666-4505 


207-772-2862 401-353-6660 


range there’s not a hog’s hair of 
difference between various com- 
peting components. Second, ex- 
cept for occasional sales and 
short-lived spurts of cutthroat 
competition, there’s little differ- 
ence between the ‘‘package 
price” of any of the local stores, 
be they a plush showroom or a 
roach-infested basement. The 
third secret is most important: 
you'd best buy your system from 
a reputable dealer or you’re beg- 
ging for hassles if anything ever 
goes wrong with it. 

Just what constitutes a reput- 
able dealer? It’s probably best to 
begin by telling you who is not. 
The guy whose sole means of ad- 
vertising is an 8'2x11 handwrit- 
ten Xeroxed sheet proclaiming 
something like ‘Stereo Com- 
ponents — All Brand Names — 
Savings up to 169 Percent Off 
List Price” is not a reputable 
dealer. Anyone in your dorm or 


-apartment building sporting a 


looseleaf ‘“‘catalog” of dog-eared 
specification sheets with prom- 
ises of “I can get it for you next 
week if you pay me now” is not a 
reputable dealer. To quote from 
a local dealer’s recent supple- 
ment, not only are these fellas 
not equipped to service your sys- 
tem if anything goes wrong, they 
“might be equipped to take your 
money and run.” 

Still another test in your quest 
for the truly reputable dealer is 
to ascertain if the party (“‘store’’) 
in question is an authorized 
dealer for the product you are 
buying. Step right up and ask 
the salesman outright, and if you 
are still in doubt, demand proof. 
(A receiving record from the 
manufacturer will do.) If the 
dealer in question is not author- 
ized (i.e., if he is buying his 
equipment from someone other 
than the factory), the factory 
will not service or assist him if 
trouble arises. This will leave 
you, the helpless consumer, out 
in the cold with no one to turn to. 

Another thing I’ve learned in 
my many years of retail hi-fi 
sales is that manufacturers’ war- 
ranties are pretty much the 
same. Most receivers, ampli-. 
fiers and tuners are guaranteed 
for two years, parts and labor; 
most turntables for one year, 
parts and labor; most speakers 
for five years, parts and labor. 
You should think twice about 
buying any equipment that falls 
anywhere short of these guide- 
lines. Conversely, any warranty 
beyond these guidelines is a plus 
for that manufacturer’s prod- 
uct. 

In spite of all that, it must be 
said that the manufacturers’ 
warranties are meaningless and 
useless without the solid sup- 
port of a reputable dealer. Bos- 
tonians are fortunate in that the 
reputable dealers in town go 
many steps beyond the man- 
ufacturers’ warranties and offer 
extended warranties and service 
to complement what the facto- 
ries offer. If a dealer offers you no 
more than what the factory of- 
fers you, he could be termed, at 
best, no more than “borderline 
reputable.” And since, as I men- 
tioned before, prices vary very 
little from store to store, you 
should seriously consider search- 
ing for the dealer who offers a 
comprehensive warranty and 
service plan. 

Here are some basic things to 
look for in a dealer’s warranty 
(make sure these things are all in 
writing): 

1) Seven day money-back 
guarantee. With no questions 
asked. This is in case you be- 
come dissatisfied with your pur- 
chase, found something else you 
like better or merely discovered 

‘Continued on page 36 


The Audiophile Store. 


audio wor 


A year—round hi-fi show of all THE brand names in the exciting world of audio at one convenient location. 


Looking for hi-fi system.... 
then consider the following: 


receivers 


€ 


YAMAHA CR600 A Superbly sensitive, low TECHNICS SA-5150 16 watt minimum RMS 
distortion tuner, with pre-amp control section. per channel at 8 ohms, from 40 to 20,000 Hz, 
Two direct-coupie power amplifier channels, with no more than 0.8% distortion. 
. SAE MARK VIB FM 


rated at 35 continuous watts. 


DIGITAL TUNER 


went? 


SAE MARK XXV/2500 300 Watts per channel 
min, RMS into 8 Ohms at less TDH 
(both channels driven 20 Hz to z 

SAE MARK XXVIII STEREO 


250 watts per channel min. RMS 
preamplifiers 


into 8 ohms at less than 0.5% OCTAVE EQUALIZER 


Phase Vinear 


SAE MARK 1B Incomparabie is not a term to take 


lightly. In test after test the Mark 1B Stereo Pre PHASE LINEAR 4000 Total distortion less than .25% TECHNICS SU 9600 Frequency response from 
amplifier has led the industry in every respect. Frequency response Phono: within + 1dB of R1AA 2 Hz to 100 kHz, + 0/-3 dB. Total Harmonic Distortion: 
from 20 Hz to 20 kHz. Full Output 8 volts RMS | 0.02%. Features wide dynamic range equalizer. 


speakers 


The Contrara Group 


The Genesis | 


The Genesis | combines the Genesis 
woofer and Genesis tweeter in a simple 
but elegant %” high density particle 
board cabinet, covered with an attractive 
walnut grain vinyl-veneer. The cabinet is 
constructed using the most modern fold- 
ed V-groove cabinet cutting techniques 
to result in an economical, solid, air tight 
enclosure for the Genesis drivers. Hous- 
ed in the simple enclosure, the Genesis 
drivers create a system that we believe 


Music appreciation. Art sboreciation 


Appreciation for excellenc 
mance. A fullfillment that comes from the 
experience, not from the parameters by 
which it was created. 

The Contrara Group of loudspeakers 
is a tribute to that appreciation. 


jen garter. offers the best sound for the dollar value 


on the market today, the speaker covers 
the entire audio range, accurately, in 
your listening room, at a price 25% to 
30% lower than competitive, medium ef- 
ficiency, acoustic suspension speakers. 


turntable 


@ PICKERING 


“The right Pickering car- 


Technics 

(<a tridge for your equipment is 
bare r the best cartridge money can 
™ Nakamichi 700 3-Head Cassette Deck buy” — that’s the viatpment 

The most outstanding feature of this machine is its 
three-head configuration. Despite the minimal | m na- 
TECHNICS SL 1500 Direct drive sy stem eliminates access to the traveling tape in a cassette, Nakamic' ional aavertising, an we 

‘ found a way to incorporate separate separate erase, 

belts, idlers, or other reduction mechanisms. Feather record, and playback heads, thereby enabling the subscribe to it fully. That s 
touch damped cueing for smooth tonearm descent. user to monitor a recording as it is being made, in why at all times you'll find a 
Anti-skating for improved tracking and stability. the same way as when using a three-head open-reel complete selection of Pick- 


-_ ering cartridges and re- 


placement styli in our stock. 
These cartridges have been 
& = specifically designed and 


engineered not only to peak 
specifications and perform- 
ance characteristics, but also 
to achieve total compatibil- 
ity with your music system in 
order to help you get the 
most out of it. 


SONUS BLUE LABEL ADC—XLM MARK 11 MICRO ACOUSTICS QDC-1 


If you ‘haven't considered these components. . . then you should. . . if you want the best for your audio dollar. 


* in Lawrence at 406 Essex St. 
Mon. -Fri.. 10 am to 8 pm 


Sat., 10 am to 6 pm 687-0777 


In Cambridge at 30 Boylston St. . 
Mon. -F-ri., 9 am to 9 


Sat., 9am to 6 pm 864-8727 


. 
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There are three groups of _ 
shops to which you can being 
your stereo equipment for 
repairs: the independents 
[Audio Services, Inc. (ASI), 
Waltham; Audiosonics, 
Arlington; Electronic Service 
Associates (ESA), Watertown; 
Gyro Gearloose, Altston; High 
Fidelity Service Center, All- 
ston; Stereo Components Ser- 
vice (SCS), Allston; Stereo 
Lab, Cambridge], the dealers 
|Arkay Hi-Fi Lab, Watertown; 
Atlantis Sound, various loca- 
tions; Copley Camera, Boston; 
Cramer/Olson, various loca- 
tions; K&L Sound Service, 
Watertown; Minuteman Ra- 
dio, Cambridge; The Music 
Box, Wellesley; Eardrum, Bos- 
ton and Cambridge; Suffolk 
Audio, Cambridge; Tech Hi-Fi, 
Boston; Tweeter, Etc., various 
locations; Waltham Camera, 
Waltham] and the manufac- 
turers [Acoustic Research 
(AR), Norwood; Advent Cor- 
poration, Cambridge; Analog 
and Digital Systems (Braun), 
Cambridge; Bose Corp., Fram- 
ingham; Epicure Products, Inc. 
(EPI), Newburyport; KLH Re- 
search and Development Corp., 
Cambridge; H.H. Scott, May- 
nard; Sony Corp. of America, 
Westwood; Superscope, Inc., 
Woburn, and Lafayette Radio 
and Radio Shack, every- 
where. | 

Warranty repairs are fairly 
straightforward to handle. 
Your options are limited in that 
often you must return the unit 
to the store where you bought 
it. If not, just check out your 


Where to Get a Fix 


owner’s manual for the au- 
thorized warranty station near- 
est you. 

Non-warranty work is some- 
what trickier; you should con- 
sider all factors in order to 
minimize the potential for er- 
ror. In almost every case the 
manufacturer is most qualif- 
ied to service his own equip- 
ment. The only glaring excep- 
tion I can find to this rule is 


that I would trust my Marantz. 


10B to The Music Box and no 
one else. Another safe rule is 
that the shop which does 
repairs for the stores that do 
not do their own is competent 
and probably pretty fast. Vir- 
tually every store in the area 
that does not have extensive in- 
house service facilities sends its 
work to either ASI or SCS. 
You can price shops for ser- 
vice, but the numbers can be 
deceptive. The commonest 
hourly rate is $18, while SCS 
and Hi-Fi Service have charged 
as low as $12.50. Gyro Gear- 
loose, Arkay, The Music Box 
and Suffolk have no hourly 
charge as such. Rather, they 
charge what the job is worth, 
This may sound nebulous and 
potentially dangerous, but 
these small businesses depend 
entirely on customer goodwill 
so they just plain can’t afford 
to screw you. Hourly rate is a 
myth anyway. When was the 
last time you stood behind a 
technician to see whether he 


really used the two hours for 
which you paid? 

You can choose a repair shop 
on the basis of backlog if you 
happen to be in a hurry. One- 
and-a-half to two-and-a-half 
weeks seems to be about stand- 
ard, but there are great varia- 
tions here too. Speaker work is 
generally fast everywhere, 
while tape recorder repairs are 
notoriously slow. The smaller 
companies will make a serious 
effort to complete your work as 
ergy as possible, with Gyro 

CS most closely ap- 
proaching the ideal of “‘same- 
day service.’ 

You can try to judge the 
quality of the finished product 
by testing the quality of its 
components: the test equip- 
ment and the technician. Bill 
Bell of The Music Box advises 
that you look at the lab and 


talk to the man twiddling the > 


dials. A good technician armed 
with good equipment has to 
really work at it to turn out a 
bad job. Outstanding in these 
areas are The Music Box and 
Suffolk. But the great news is 
elsewhere: Henry Niklas, the 
man who became a legend in 
his own time, now has his own 
place, Stereo Lab in Harvard 
Square. 

The final criterion is your 
own gut feeling for the inte- 
grity and general attitude of 
the shop. Copley Camera and 
Minuteman are conscious of 


their reputation for honesty. 
AR bears the burden of being 
the first of the great Cam- 
bridge sound companies. Ad- 
vent sees itself as the culmina- 
tion of what AR started. Gyro 
Gearloose admits being in 
financial trouble because pro- 
fits take a back seat to doing 
the job right. But good attit- 
ude is best summed up by Joe 
Carello of Suffolk, who says, 
“We're in business to keep the 
machinery running.’ 

There are a few aspects of re- 
pair work that apply more to 
the law than to the service it- 
self. Everyone gives a guar- 
antee on the work he does. 
These range from 30 days parts 
and labor at Music Box to just 
about forever at AR. The stan- 
dard guarantee is 90 days parts 
and labor, but remember that a 
guarantee is only as strong as 
the company offering it. 
body likes unpleasant sur- 
prises, like getting a bill for 
$200 for a job that was es- 
timated at $40. Most of all the 
shops will notify you before 
continuing work if the estimate 
is too low. And what if you 
think you have been had? The 
state attorney general’s office, 
Division of Consumer Protec- 
tion, really is on your side. 
They will investigate every 
complaint, but do not expect 
instant satisfaction — they 
handle thousands of cases a 
year. In my experience only one 
company had the courage to 
admit they had been investi- 
gated by the state. 

—Bill Politt 


“NEW” 


From The People Who Invented 
Stereophones 


Consumer Rated 


PHASE/2 


Koss engineers have 


with Panoramic Source 


Controi ™ 


a second phase to Stereophone listening. A 


developed 

concept so exciting and so different from other headphones that we called it 
Phase/2. Slip on the Koss Phase/2 and rotate the Panoramic Source Controls 
on each earcup. You'll feel drawn closer and closer to the center of the perfor- 
ming musicians. At the fully advance position, the delicate, intimate sounds 
present on the recording become so clearly defined that you'll feel you're ac- 
tually one of the performers. Now flip the Ambience Expander to the E position 
and advance the Panoramic Sound Controls. You'll hear a dramatic expansion 
of the central channel on your recording that leaves you feeling totally sur- 
rounded by the performing musicians. And as you rotate one control separately 
from the other you'll feel as though you're sitting on the piano bench one 
minute and in the middle of the violin section the next. 


Suggested Retail 875 


And for the First Time Ever!!! 
Variable Frequency Response 


The 


TECHNICIAN”/VFR 


If you’ve been missing the brilliant high 
and rich lows you think are in your 
favorite music, the new Koss 
Technician/VFR Stereophone is for 
you. Because unlike any other 
Stereophone, it's the world's first 
Stereophone to let you fine tune the 
frequency response range to suit your 
own listening preference. So instead of 
hearing somebody eise’s idea of what 
your music should sound like, you'll be 
able to change the acoustic contour of 
apt favorite music to the way you want 
‘0 hear it. 


Suggested Retail $75. 


At Your Dealers Now! 


wear, 


0 


KOSS 


Hi & Lo Fi bought a turntable 2 
years ago. Since then they have 
more or less forgotten about it. The 
stylus has never been checked for 
the arm for balancing, 
calibrations for force and anti- 
skate. Meanwhile the dust piles 
higher. That’s a crime. Bring this 
coupon with your turntable for a 


pei cleaning and lubrication 
Void after October 30, 1975 


SALE 


Purchase a Thorens TD-165C at the 
regular price of $169.95 and get a $60.00 
Shure M95ED for one penny more. 


Limit One per Customer ¢ Void after 10/30/75 


GUARANTEED SALES 
AND SERVICE ON 


AND MANY MORE 
FROM 


AUDIO STUDIO 


414 Harvard Street (Across From King Bagel) 
Brookline Tel: 277-0111 
Hours 10:00-7:00 Monday-Saturday 


AUDIO STUDIO: 


RIMESTOPPERS: 
HIFI CRIME #4 


SUPERSCOPE 


Lease wee eee eee eee ee 


Warranties 


Continued from page 34 

you’ve overspent and can’t eat 
for the next six months if you 
keep your system. Non-reput- 
able stores will offer only a 
“credit” or worse, nothing at all. 

2) Two month across the 
board equipment exchange. 
This means that within 60 days 
the store will take back any de- 
fective piece in your system and 
exchange it for a factory sealed 
unit with a new factory warran- 
ty. -Non-reputable stores will 
take the unit in for a long ser- 
vice haul or worse, send you 
scooting around town looking for 
a service center where no one 
knows you. 

3) Three month equipment 
adjustment. In case you decide 
to get better (or lesser) equip- 
ment, a reputable store will take 
your current gear back at full 
purchase price towards other, 
different gear. Really good stores 
extend this to a full year. for 
speakers, the most common 
trade-up. Non-reputable stores 
will hand you some line about 
“depreciation” and tell you to 
take a walk. 

4) Something to use while 
your equipment is being ser- 
viced after these other provi- 
sions have run out. Reputable 
dealers do this; non-reputable 
ones leave you music-starved for 
what could be months. 

Believe it or not, there are 
stores in Boston that offer all or 
most of these services and more. 
Some offer free delivery if you 
have no way to get your system 
home. Some salespeople will 
take it upon themselves to hook 
up your system on their own 
time if you’re hopelessly con- 
fused. And some offer compre- 
hensive step-by-step written in- 
structions on assembling a com- 
ponent system. 

To summarize, then, if the 
store you are considering giving 
your hard-earned bread doesn’t 
offer at least these four services 
at a minimum, in writing, as 
part of the purchase price, take 
your money and search else- 
where for a store that does offer 
these services. 

A few reputable dealers offer 
extended full warranties of up to 
five years, parts and labor, for 
slight additional cost. If you've 
invested over $300 in a compon- 
ent system, you owe it to your- 
self to check into these extended 
programs if they are offered (and 
they should be). 

Another important criterion in 
your hunt for the reputable ster- 
eo dealer is ‘on the premises” 
service or, at the very, very least, 
service facilities owned and ope- 
rated by the store in another 
store location. A seemingly good 
store can pass all of the afore- 
mentioned tests with flying col- 


ors and still flunk the final be- 


cause you someday may have to 
take the trolley to East Over- 
shoe to an unfamiliar service 
center to fix your sick compon- 
ent. Or worse yet, you end up de- 
ceived by a friendly smile and a 
“we'll take care of it,” only to 
discover six weeks hence that 
your not-so-reputable dealer had 
shipped the unit to a Cleveland 
suburb and it’s not due back un- 
til two weeks after the vernal 
equinox. Ask about in-store ser- 
vice before you buy. If you get an 
answer like “Oh, sure. We ser- 
vice ’em right out back,” ask to 
see the facility and its necessary 
test equipment. 

Also, never accept something 
like, “‘We have a good working 
relationship with Marv’s Stereo 
Repair just down the road.” It’s 
good for a dealer to have close 
rapport with a reliable service 
outfit; it can only benefit you in 
case the dealer’s facility is back- 
logged. However, this is not ben- 
eficial to you if the dealer relies 
totally on an independent ser- 
vice station or the factory. Time 
lags inevitably develop, and you 
get stuck without your music. 
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Ever wonder 
what the person who sells 


hi-fiforaliving 
listens to at home? 


Why do all these people who have heard every- 
thing there is to hear in hi-fi choose ADS/Braun 
speakers and Yamaha receivers? 


3 An interesting thought. wouldn’t you say? After 
all. who knows more about accurate sound than 
the person who sells sound for a living? 


And the fact is. an awful lot of people who sell 
hi-fi do their home listening on ADS/Braun 
speakers and Yamaha receivers. 


Sandy Bloomberg. one of the owners of Tweeter 
Etc.. has a pair of ADS speakers at home. Chet 
Flynn at Tweeter’s Brockton store. owns a 
Yamaha. Jason Mixter at Tweeter’s new Com. 
monwealth Ave. store. Tom Carroll at the 
Chestnut Hill Mall Tweeter and Andrew 
McKinney at the Harvard Square Tweeter. all 
own either ADS speakers. a Yamaha receiver. or 
both. And those are just some of the people at 
Tweeter who listen to ADS and Yamaha at 
home. A lot of people who work at hi-fi stores 


They get them through us. since we're one of the 
few hi-fi stores around that carry both. 


other than Tweeter own ADS and Yamaha. too. . 


| 
Our new store. 874 Commonwealth Ave., Brookline, (across from B.U.) 738-4411. 
Harvard Sq. 102 Mt. Auburn St. 492-4411 


Chestnut Hill Mall. 964-4411 
Brockton. 849 Belmont St. (Rt. 123 just off Rt. 24) 583-5146. 


In the case of ADS speakers, the reason is sim- 
ple: Concert hall realism. ADS speakers give 
recorded music the most authentic presence 
imaginable. You'll hear the deepest, richest lows 
you've ever heard. The cleanest, sharpest highs. 


Perfectly natural sound, free of distortion and 


distraction. Invisible sound, in other words. 


ele: 


As for Yamaha receivers, all four of them have 
one thing in common: About 80% less distortion 
than most other receivers on the market. Which 
makes “listening fatigue” a thing of the past. 


And at Tweeter, both ADS/Braun speakers and 
Yamaha receivers come with a 5 year parts and 
labor warranty. So if you're thinking of spending 
over $400 for a stereo system, you owe it to 
yourself to come to Tweeter. And listen to what 
the people who sell hi-fi for a living listen to at 
home. 
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Recording 
Continued from page 16 

This sounds like a bad pun. 
What I mean, of course, is that 
every time you make a re- 
cording you should write down 
what microphones you used and 
approximately where they were 
placed. 

Rule Number Five: Be Care- 
ful How You Monitor. Whether 
you're recording a rock group in 
your basement, a coffee house 
folk singer or a high school orch- 
estra, try to isolate yourself from — 
the room they’re in. Try to use a 
decent small pair of speakers in a 
separate room. If you can’t get 
out of the room, use head- 
phones. But be sure they’re not 
the “open-air” kind like Senn- 
heiser 414s or 424s and their rela- 
tives from other manufacturers 
— these are good headphones 
but for monitoring in the same 
room with the sound source, 
they’re worse than useless. 

Rule Number Six: Keep 
Your Hands Off the Record 
Level Controls. This sounds im- 
possible, I know. The point is 
that once a serious “take’’ is in 
progress, you should have got- 
ten your levels set properly. If 
you start fiddling with them af- 
ter the recording is in progress, 
the chances are you'll have a 
devil of a time when you start 


all other matters, experience 
here counts for a lot: after you’ve 
made a half-dozen concert re- 
cordings, for example, you might 
find — as I did — that you can 
get a fairly accurate level setting 
just from audience noise and the 
tuning-up period. 

Rule Number Seven: Know 
the Difference Between Mono 
and Stereo. Most modern com- 
mercial studio recording is es- 


sentially mono: one channel per 


instrument (except for drums). 
True stereo recording — for 
example, an orchestra in-a con- 
cert hall — is.an attempt to’re- 
cord a sound field — every in- 
strument is heard by every 
microphone, but from a differ- 
ent perspective depending on the 
microphone position. This sound 
field, recreated in playback, pro- 
duces the illusion of listening to 
the original instruments from 
their original places. The pro- 
cess is exactly like stereo pho- 
tography. 

Simple arithmetic can tell you 
that if you have a single two- 
‘channel tape recorder and two 
microphones, you cannot record 
a three-piece band as though you 
were in a commercial studio. So 
you'll have to hit some compro- 
mise between the two tech- 
niques. 

Rule Number Eight: Keep 
Your Setup Simple. This means 
restraining yourself from getting 
gadgets until you can prove you 
need them. It means not using 


too many microphones or too 
many extra pieces of electronics 
— equalizers, noise reduction 
units (unless they’re good or un- 
less your tape recorder isn’t), 
compressors, limiters, etc. At 
some stage, of course, you'll be 
ready for some of these. Until 
then, just keep reminding your- 
self that none of them work 
miracles. 

Some recommendations. I’ve 
been trying to avoid this but I 
don’t think I can any more. 

System One. A good two- 


_channel open reel tape recorder 


will probably run about. $300. If 
it comes with a pair of micro- 
phones, use them for a couple of 
months and then get a better 
pair. If you are doing mostly re- 
cordings of things like church 
choirs, organs, piano recitals, 
barbership quartets — you can 
go up as high as $100 apiece for 
decent condensers without need- 
less extravagance. 

Don’t throw away the mikes 
that came with the recorder — if 
you get interested in expansion, 
you can begin by getting an inex-. 
pensive four-channel mixer 
(Sony, Switchcraft and Teac all 
make good ones) and experi- 
ment with all four mikes. Use the 
good ones of the sound field and 
the cheap ones to “point up” an 
occasional individual instru- 
ment for emphasis. 

System Two. If you are pri- 
marily interested in band re- 


cording, you'll probably feel the 
need of a mixer and six mikes or 
so very soon. Stereo sound-field 
recordings of rock instruments 
are tricky, and usually frustrat- 
ingly unsuccessful, but work at it 
anyway for a month or so just for 
the experience. Then get a good 
six or eight-channel mixer — 
Sony makes three excellent mod- 
els — and an assortment of mic- 
rophones. Two omni-directional 
dynamics, two cardioids with a 
rising high end and rolled-off 
bass and two really good con- 
densers, preferably with switch- 
able directional characteristics. 
This equipment could run any- 
where from $600-$1600. It’s best 


not to get it all at once, both for 
economic and educational reas-, 


ons. Get the mixer first and then 
a pair of mikes at a time. Give 
yourself a month or so to learn 
the special character of each new 
pair before getting the next. 

It would be a mistake to as- 
sume that you must have an ex- 
pensive tape recorder to use with 
all of this gear. Some relatively 
inexpensive units can be super- 
lative performers — the Sony 
TC-377 is a good example of a 
unit for less than $500 that pro- 
vides superb first-generation re- 
cording quality. 

System Three. In fact, if you 
start doing a lot with groups, 
you'll soon want some over- 
dubbing capability. The most in- 
expensive way to do this is to get 
a second recorder. It needn’t be 


any different from your first one, 
but by this time you should have 


a pretty good idea of how serious 


you are about your recording. 
And if you are serious, this would 
be the time to get a good half- 
track 15 ips machine such as the 
Revox A77 or the new Sony 756. 
At this point your system looks 
like this: 
1) A quarter-track record- 
er, two-channel; 
2) A half-track recorder, two. 
channel, 15 ips; + 
3) A mixer with four to eight 
. channels of input and two 
output channels; 
4) From six to eight micro- 
phones of various kinds; 
5) Stands, booms, cables; 
6) Monitoring equipment: 
two speakers, a stereo 
amp, a good pair of head- 
phones. 
It has cost you somewhere be-: 


_ tween $2500-$3500 over a period 


of perhaps two years as you add 
equipment. If you’ve made the 
most of the experience you've 
gained over those two years, if 
you’ve kept your ears open and 
read and followed all the other 
rules above, you will have a 
number of recordings of very 
high quality. And if you decide 
to attempt a professional career, 
you'll be infinitely better pre- 
pared for it than if you had spent 
the money taking courses some- 


-where, or just hanging around 


big studios with a stupid grin on 
your face. 


making copies for people. As in 


2 Price Sale 


Available At: 


MASSACHUSETTS 
eNantucket Sound 
Hyannis, N. Dartmouth 
eMusic Stable Ill 
Marbiehead 
eJasons Music 
Quincy 
eimages Sight & Sound 
New Bedford 
eMusic One 
Boston 
eBoston Music 
Boston 
@Prime Value Mart 
Fitchburg 
Worcester 
eWinchester A 
Winchester 
@Resistor-tronics inc. 
Rt. 3A, Burlington 


Price Shattering 


MEMOREX 


90-minute 8-track 


Buy one 
regular price 
get the other 


price 


90 minutes 


@National Wholesale 
Fall River 

®Harmony Hut 
Falmouth 
Wareham 

eJordan Marsh Stores 
Boston 
Burlington 
Framingham 
Portland, Maine 

Paperback Booksmith 
—Musicsmith Stores 
Chestnut Hill 
Brookline 
Hanover 
Bedford Mail, N.H. 
Fall River 
Newington Mall, N.H. 


Sale on Memorex 


8-Track Tape 


MEMOREX 90 


Special Half Price Sale| 


MEMOREX 90 


tal Half Price Sale 


Reg. Value — $6.38 
>»s,,Audio Recording Cartridge 


MEMOREX Recording Tape 


“Is it live, or is it Memorex?” 


@Medi-Mart Drug Stores 


Framingham 

Natick 

Newton Center NEW HAMPSHIRE 
Swampscott eBi-Rite 

Roslindale 
Chelsea Pitch Fork 
Mariboro Concent Records 
Hyde Park eAimy’s Dept. Store 
King’s De s Nashua 

’s Dept. Stores 

Portsmouth, N.H. MAINE 

Newton Radio Shack Associate Store 
Fitchburg Caribou 

Hyannis 

Quincy 

Seabrook, N.H. 

Braintree 

Brockton 


Continued from page 12 

And it may be worthwhile to re- 
place the whole cartridge, to take 
advantage of the real design im- 
provements which have been 
made in phono pickups in re- 
cent years, resulting in less dis- . 
tortion at high frequencies and 
high recorded levels, When you 
buy a phono cartridge, beware of 
the new cartridge that is actually 
old: the highest-priced cartridge 
in each manufacturer’s line can 
be relied upon to be of recent de- 
sign, but the medium-priced and. 
low-priced cartridges of some 
brands are units which were de- 
signed five to ten years ago and 
remain in production. Fortun- 
ately, there are some low-cost 
cartridges of recent design, such 
as the Audio Technica AT-11. 


Despite advertising publicity, 


‘there have been few real perfor- 


mance advances in turntable de- . 
sign in the past decade. A good 
five-to-10-year-old turntable can 
continue to give good service for 
another 5 years, though it will 
benefit from lubrication and re- 
placement of a drive belt or idler 
wheel every couple of years. The 
only compelling reason for buy- 
ing a new turntable would be to 
obtain the ultra low-mass tone 
arm necessary to elicit proper’ 
performance from a few of the 
highest-compliance cartridges 
(e.g., ADC XLM, Ortofon M15E 
Super). 


A tape recorder need not be 
considered obsolete after a few 
years, either, though it requires 
occasional visits to the service 
shop (for lubrication, head align- 
ment or replacement, and re- 
biasing for new tape -types) in 
order to prevent deterioration 
with age. Of course, newer 
machines have improved perfor- 
mance at the slower speeds, 
lower-noise electronics, and 
more front-panel flexibility, but 
these may not be sufficient vir- 
tues to justify the cost of a new 
machine. Actually, the best evi- 
dence that you need a new re- 
corder is your failure to use your 
old one. If you have an open-reel 
deck that you hardly ever bother 
with, it might be worthwhile to 
trade it in for a_ high-perfor- 
mance cassette deck whose en- 
ormously greater convenience 
would pay for itself in greater use 
and therefore greater pleasure. 
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DISCWASHER: 
superior record” 


OU CALL THESE ACCESSORIES, 
SO ARE YOUR RECORDS. 


ultimate antistatic 


viewing instru- 


Ament ifelg 
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Would you recommend 
turntable 


best friend? 


lf you were to replace any of your present 


‘components, would you know exactly what its suc€essor 
would be? And then buy it without further consideration? 


Perhaps. But we think it more likely that you would look 
for more information, either in a music/equipment 
magazine or from a knowledgeable friend: Frobably 
from both. 
Which brings us to turntables. . 0 Dual. 

™ ach year we hear from a sampling of Dual 
owners in response to a lengthy questionnaire. A high 
percentage tell us they're now on their second Dual. An 
even higher percentage formerly owned manual 


- turntables. And nearly all rate their Duals as either 


lt not you need a Dual. 


MASSACHUSETTS 
BOSTON 


Atlantis Sound 
Copley Camera 
Eardrum 
Lafayette Radio 
Olson Electronics 
Suffolk Audie 
Tech HiFi 
Tweeter, Etc. 
BILLERICA 
Lafayette Radio 
BRAINTREE 


Atlantis Sound 
BROCKTON 
Tweeter, Etc. 
BURLINGTON 
Eardrum 
Lafayette Radio 
CAMBRIDGE — 
Alb Brands 
Atlantis Sound 
Eardrum 
Lechmere Sales 
Minuteman Radio 
Olson Electronies 
Tech HiFi 
Wolf & Smith 
ESTNUT HILL 


Tweeter, Etc. 
Olde Colony S 

le Colony Stereo 
DANVERS 
Con-Sonies 


Lafayette Radio - 
Lechmere Sales 


DEDHAM 
Lechmere Sales 
Tape Place 
Tech HiFi 
FALL RIVER 
Stereo Store 
FALMOUTH 
Ortin’s Photo 
FITC 

Fitchburg Music 
FRAMINGHAM 
Atlantis Sound 
Olde Stereo 
Tech H 
HANOVER 
Olde Colony Stereo 
Olson Electronics 
Stereo Sound 
Wolf & Smith 
HYANNIS 
Lafayette Radio 
Nantucket Sound 
LAWRENCE 


A & W Electronies ' 


Lafayette Radio 
Malco Electronics 
DEN 
Minuteman Radio 
MEDFORD 
A & W Electronics 
NATICK 
Lafayette Radio 


NEEDHAM 
You-Do-lIt 


NORTH DARTMOUTH 


Lafayette 


“excellent” or “good:’ 

Although there are other fine turntables, few 
“match Dual's reputation for quality performance and 
reliability, and none match Dual’s operational versatility. 
_ For example, if you want to be able to play records in_ 
sequence, you have four single-play/multi-play Duals 


to. choose from. If you simply want fully automatic 


Dual 1225 


~ Dual 1249 


Dual CS701 


See Dual at any of these leading high fidelity dealers. 


_Dual CS701. Fully automatic, single-play. D.C. brushless, 


convenience in a single-play-only turntable, you have 
two to choose from. And there is now a semi- 


automatic Dual. - 


The way a tonearm is moved to and from the 
record is not critical. Nor is the typeof drive system. 


What ts critical is how faithfully the tonearm permits the 


stylus to follow the contours of the groove and how 


‘accurately and quietly the platter rotates. To compromise 


with quality in these respects can risk damage to your 
precious records and produce Bpyews which were 
never recorded. 

Every Dual, from the 1225 to the CS701, penile 
more precision than you may ever need. Which is why — 
more.component owners— audio experts, hifi editors, 
record reviewers and readers of the music/equipment 


_, magazines—own Duals than any other turntable. 


There's no better recommendation we can offer 
yeu. Or that you can offer to your best friend. Unless you 
happen to own a Dual yourself. 


Dual 1225. Fully automatic, single- play/multi-play. Viscous damped 
cue-control, pitch-control. 10%" platter. $139.95, less base. 

Dual 1226, with cast platter, rotating single-play spindle, $169.95. 
Dual 1228, with gimballed tonearm, synchronous motor, illuminated 
strobe, variable tracking angle, $199.95. 


Dual 1249, Fully automatic, single-play/multi-play. Belt drive. 

12” dynamically-balanced platter. $279.95, less base. Full-size single- 
play models include: Dual 510, semi-automatic, $199.95; Dual 601, 
fully automatic, $249.95. (Dual CS601, with base and cover, $270.) 


electronic direct drive motor; tuned anti-resonance filters. 
$400, including base and cover. 


Nantucket Sound FRANKLIN WEST WARWICK 
NOKWUUD Bi-Rite Mosers Joe's Stereo Center 
A & W Electronics KEENE WESTERLY 
PEABODY »p Lafayette Radio 
Atlantis Sound HESTER WOONSOCKET 
Olson Electronics me Hite Mosers Ed's TV 
QUIN Lafayette Sound Track 
Olde Colony Stereo Treisman’s 
RAYNHAM NASHUA 
David B. Dean Lafayette 
SAUGUS Tech HiFi 
Lafayette Radio Treisman’s 
STONEHAM PORTSMOUTH 
Tech HiFi The Soundsmith 
WALTHAM Treisman's 
Tech HiFi ROCHESTER 
Comers RHODE ISLAND 
CRANSTON 
Arkay Studio 
K & L Sound Sound-O-Rama 
WEIL LESLEY Stereo World 
Music Box NORTH PROVIDENCE 
Olson Electronies 
WEST ROXBURY 
Lafayette Radio P OVIDENCE 
HiFi Homme 
Lafayette Radio 
ec 
NEW HAMPSHIRE WARWICK 
CLAREMONT Apex, Ine. 
Radio Shack Lafayette Radio 
CONCORD Stereo Places 
‘Vech HiFi 


Lalavette Radio 
DOVER 
Tech HiFi 
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Part Three 


Photography 


Richard Avedon Shows Off 
_ (See page 5) 
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LECHMERE 
SIGHT AND SOUND SHO 


Hynes Auditorium, 900 Boylston Street, Boston 


12,13 


Oct. 


SAVE 
$19.90 


NOW 
238% 


Lechmere Reg. 
Price 


NOW 


A. Nikkormat FT-2 With 50mm. F2 Lens — Design- 
ed for fast, convenient eye-level operation. ASA from 
12 to 1600. Exposure check through viewfinder. Hot 
shoe, plus P.C. terminal. 

FT-2 With F1.4 Lens $65.00 More. Add $10.00 for 
Black Body. 


B. Nikkormat EL with F2 Lens — The Latest 
Automatic From Nikon — Features shutter speeds 
from 4 seconds to 1/1000th second. Accurate thru- 
the-lens meter system. Complete exposure informa- 
tion in bright viewfinder. Exposure “memory lock” 


for automatic contro! in special lighting situations. 34 8 


EL with F1.4 Lens $65.00 more. Add $10.00 for Black Lechmere's 
Body. Price 


NOW 


Lechmere’s Reg. 
Price 478% 


C. Nikon Photomic F-2 with F2 Lens — With su- 
peraccurate shutter, featuring titanium foil curtain. 
Speeds from 10 seconds to 1/2000 (X-synch to 
1/80th). Precisely registered multiple exposures 
when desired Superior film flatness for sharper pic- 
tures. Photomic with F1.4 Lens $65.00 more. Add 
$20.00 tor Black Body 


FROM AS LOW AS 


6 gs 
158" 


Come See The 
PACESETTER 
In 2%x2% Photography 
P The Bronica EC Camera 


SIGMA LENSES | BRONICA EC 
For Nikon, Minolta, with 75mm F2.8 Lens 
Or Canon Cameras 


. Nikon Complete Selection of Binoculars — 
Pocketable, ultra-compact 6x18, 7x21 or 8x24. Wide, 
wide field, traditionally styled 8x30 or 9x35. Feather- 
weight, traditionally styled 7x35 or 7x50. 


Show 


SHOW Special 


SPECIAL 


YOUR 
CHOICE 


28mm wide angle 
or 135mm 


telephoto Sigma 
2 lenses 


Sedic Sport Camera A. Durst F60 


With Lens — from 
negatives. With tilting 


Magicube Flash Holder 
Ultra compact, featuring: 

Cable Release Socket 
eTripod Socket 

eWrist Strap 

eAccepts Accessories 


Show Special $73.00 


head, oversize baseboard. 50mm lens and 
carrier. 


SHOW SPECIAL 73.00 


B. Durst/Agnekolor Laminar Flow Proces- 
sor — For the easiest color printing ever. 
Takes only 2 feet of space and needs no run- 
ning water! See Demonstrations — learn all 
about color and color printing — at the 
Durst/AGnekolor color clinic. 


SHOW SPECIAL 248.88 


39-80mm Macro 
Zoom Lens 
80-200mm Macro 
Zoom Lens 
35mm F2.8 Macro 
Telephoto lens 
24mm, F2.8 wide 


angle 
lens with 4 built-in 
filters 


Offers total versatility with interchangeable 
lenses, viewfinders, 120/220 filmbacks and 
finder screens. Electronically controlled 
shutter assures super-accurate speeds from 
4 seconds to 1/1000 second. Includes a com- 
plete system of precision Bronica acces- 
sories. 


A $29.98 ) log? Vac’? De: Yor vagy 15° it “n, 
\ Ni Co, huy OF St ‘In * Op Vin ON » Stop, 
gy; 
A, 
a 
118.88 96.88 
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Photography 


Avedon’s Really Big Show/Jerry Berndt 
Polaroid/Jane Carroll 
Portugal/Sid Blumenthal, Jerry Berndt 
Tricks of the Trade/Joe Novak 
So What Else Is New?/Clif Garboden 
Rolling Along with RC Paper/Jonathan Goell 
How to Squeeze Blood 

Out of 35mm/Joe Novak 


Technical Data 


Jerry Berndt is a Boston-based news and documentary 
photographer who’s had numerous gallery shows, including 
two at the departed Boston Film Center (“Combat Zone” and 
“Red-Blooded Americans”). Recently, he was awarded a one- 
month trip to Poland as first prize in the Kosciuszko Founda- 
tion photo contest. Jerry has just returned from Portugal 
— he spent three weeks photographing the political events 
there 

Jane Carroll is a photographer and freelance writer who 
currently is working as an administrative assistant at BU’s 
School of Public Communications. 

Joe Novak is a Cambridge photographer who is known 
primarily for being the publisher, editor and sole writer of No- 
vak’s Photographic Magazine, a non-periodic periodical 
printed by Sensitive Zimmerman Press. Novak has also writ- 
ten for Popular Photography and Camera 35 and has the add- 
ed distinction of having worked behind the counter at Ferran- 
ti-Dege for seven years without ever having waited on a cus- 
tomer. 

Clif Garboden is another freelance writer and photogra- 
pher. Among other recent accomplishments, Clif has photo- 
graphed the Governor of the Commonwealth beside his re- 
frigerator and written this paragraph. 

Jonathan Goell is a freelance photographer working i in 
the Boston area. He teaches life drawing at the Art Institute of 
Boston and has had local photography exhibits hung at the é Sane 
Enjay Gallery, Panopticon Gallery, Polaroid Gallery and Zone Canon W. Canon 
5. Goell worked as a photo critic for the Boston Globe from if & MSDS 
1969 to 1973. Some of his prints were selected to be part of Pol- 10D N py tes 
aroid’s group exhibition at the Light Gallery in New York. 50mm F1.8 
passport to 
photography. 
Boston sd Best Custom Lab Has « Canon quality in an | ¢ Selective, centrat area spot 


m : al price range metering 
So ething To the- All metering information visi- 
: lens metering bie in finder 
e Hot shoe for cordless flash e Shutter speeds from 1- 
photography 1/1,000 plus ‘ 
' 40 Canon FD e Accepts Canon Auto Tuning 


some good news ' h-lock mount auto flash 


First the Good News— 
Now you can get quality Cibachrome® from your color 
slides. Cibrachrome® new Swiss process will render your 
slides with incredible richness and beauty. We are 
Boston’s Cibrachrome® specialists.. 

The bad news is for our competitors. 
Our high standards for black and white processing will not 
be compromised. 
We are Boston's black and white specialists. 

hrough October we offer one free roll of color slide film : s T ice $3070 

with every Cibra print order and one free roll of B & W film ; List price $406” opps - od 
with every B & W develope and contact order We Sale Price Sale Price 


217". |- 


Photoworks 


755 Boylston St., Boston 
267-2138 


_|FREE SHUTTERBUG EDUCATION 


Detailed explanation and demonstration of all equipment. 


Framingham and Worcester’s | —_— : me | First roll critiqued and developed by Shutterbug with you. 


photographic efforts maximized with 


most complete photography | | 


b ook service i e We Offer a complete line of Shutterbug Photo Classes 
Canon Equipment 6:30-9:00pm one nite a week 


SUPPLY orders: money order or Color classes start Oct. 15 


NIKON AND MINOLTA HANDBOOKS 
§ | tified check plus handling & Easy to learn, individual atten- 
e SUCCESSFUL PHOTOGRAPHY — Feininger JF SALE ITEMS ‘ahipping very 


* COLOR PHOTOGRAPHY BOOK — Feininger RR 
* COMPLETE PHOTOGRAPHY — Feininger sh eae. up now! Call for more into. 
* GUIDE TO TECHNIQUE, DARKROOMS 
AND PHOTOJOURNALISM 
* PLUS MANY MORE VOLUMES 
ON ALL ASPECTS OF PHOTOGRAPHY 


Framingham, 250 Worcester Rd., 620-0150 
Worcester, 394 Belmont St., 791-2134 


Sent within 10 days 
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CAMPUS PLAZA BRIOGEW one 6% 


| 


Hynes Auditorium, 900 Boyiston Street, Boston 


Oct. 11, 12, 13 
Check Out This Famous-Name Photo 2 
Equipment — Priced To Save You Money 


y Save 35.00 Save 40.00 


| Just one great name of many that you'll find at the 
show! 


) FOCUSING 


OLYMPUs| 


SYSTEM 


Olympus OMI 35mm. Single 
Lens Reflex Camera With F1.8 
Lens — 35% lighter and 
smaller than competitive 
models, with larger, brighter ; 
viewfinder. Open aperture thru- Lechmere’s Reg. 
the-lens metering. Very quiet Price 298.88 


and shock free. CHROME BODY 


Olympus OMI With F1.4 Lens (Not Shown) 
Priced Lechmere’s Way 298.88 


‘Vivitar 85-205 Zoom Lenses 


With Macro Features — 
Available for PENTAX, NOW 
MINOLTA, NIKON, CANON OMI Lenses ; 

AND OLYMPUS CAMERAS. An 24mm, F2.8 179.88 204.88 25.00 
incredible, multi-purpose lens 1 135mm, F2.8 159.88 184.88 25.00 
you may never want to take-off echmere's Reg. 75-150 Zoom 268.88 298.88 30.00 


your camera. Price 184.88 


Save 5.00 


Save 15.00 


— 


tar 


Vivitar Auto Strobe #253 — 


_Automatic from 2 to 17% feet. 
Up to 170 flashes on one 
alkaline battery. Two F/stop 


auto control. 5-second recycle. 


Vivitar 


885 gate Vivitar CA-1L Camera Kit With 


Lechmere’s Reg. 
Price 33.88 


OTHER VIVITAR STROBES 

Lechmere’s 

NOW Reg. Price 
79.88 94.88 
58.88 69.88 
8.88 9.88 


Strobe and Case — Includes 
full-frame 35mm. camera with 
rangefinder focusing and 
automatic exposure control. 


88 Lechmere’s Reg. 
Price 94.88 


LECHMERE SIGHT AND SOUND SHOW 
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Really 
Big Show 


But ts it Art? 


By Jerry Berndt 

Richard Avedon is a very fa- 
mous fashion photographer. So 
famous that his name imme- 
diately calls up images of mod- 
els, lights, makeup, Vogue and 
Harper’s Bazaar to a surprising 
number of people, even if they 
have never seen one of his pic- 
tures or can remember or identi- 
fy his particular photographic 
style. 

Of course, the trouble with be- 
ing famous in pop culture is that 
when the freshness of your style 
wears off or gets copied and ab- 
sorbed into the culture, you get 
forgotten. One has to stay on top 
of the trends, always inventing 
new ideas, new ways of present- 
ing essentially the same old 
stuff. And Avedon has managed 
to do this in the world of fashion 
photography. He is a trend-set- 
ter, and other photographers 
look to him for ideas and inspir- 
ation. A lot of his fame rests on 
the fact that he can stop using 
one style and begin using an- 
other faster than most photo- 
graphers can reload their cam- 
eras. 

But Richard Avedon also 
claims to be an artist, and he has 
just had a major showing of his 
work at the Marlborough Gal- 
lery in New York City. There 
were 103 prints in the show, re- 
presenting 25 years of Avedon’s 
“serious” work as a portrait pho- 
tographer. Just how serious is a 
question currently being kicked 
around by a lot of critics and 
photographers. 

The question doesn’t seem to 
have bothered the general pub- 
lic, though, for there were lines 
to get into the exhibit on almost 
any day. And this was under- 
standable because the exhibit 
was impressive. The hanging of 
the show, the arrangement of the 
space, was flawless. Because the 


photographs were of famous peo- 
ple, unidentified, you had to 
play who’s who, and it was fun. 
And the portraits, neatly encas- 
ed in plexiglass, stared back 
from the walls. Just a print and 
then plexiglass on both sides. 

The portraits were huge, some 
as large as-420” x 96” (billboard 
size), floor to ceiling, which caus- 
ed the critics to say that the ex- 
hibit allowed photography to 
challenge the grand scale of 
modern painting for the first 
time. But the awareness of that 
challenge seems somehow be- 
side the point, and the question 
remains: is this serious photo- 
graphy? Is this Art? 

Although the photographs all 
look the same — the same white 
background, the same harsh 
light, the same absolute detail — 
and although this style of pho- 
tography does bring out what 
some people call ugliness — bags 
under eyes, wrinkles and spots — 
Avedon manages to use all that 
detail, all that harshness and 
“ugliness.”’ It is possible to see 
not just the effects of life on a 
face, but also the effects of cer- 
tain kinds of life. As if the face 


makes a judgment about the life 
of that particular person. Be- 
cause most of the people in the 
show are famous, we know some- 
thing about them, or at least the 
myth surrounding them. Ave- 
don’s portraits can corroborate 
or challenge our knowledge of 
their lives. Is this the Everly Bro- 
thers? I think so. Avedon’s por- 
trait proves my suspicions about 
them being music-business hust- 
lers. 

Avedon’s pictures do this for 
me, and sometimes even more. 
The three pictures in the exhibit 
of his father, taken over a period 
of years as his father was dying of 
cancer, show not an ugliness, but 
a sadness, the sadness of a man 
who has come to the realization 
that his life is over, and he 
doesn’t like what he’s made of it. 

But is this art? I don’t think 
so. Not a high art anyway. It’s 
too easy. Avedon seems trapped 
in a world of style. The pictures 
don’t give a sense of any mix. 
Marilyn Monroe looks lost and 
frightened — and that’s probab- 
ly true — and Avedon has made 
an important statement, the 
photograph becomes an impor- 


(Top) The Chicago Seven stare at visitors to Avedon’s show at New York’s Marlborough Gallery; (above) the 


“boys” from Warhol's Factory 


tant symbol. But in photograph 
after photograph, the “air” 
doesn’t change that much. The 
feeling you get from the Alger 
Hiss photo to the one of William 
Burroughs is different, but not 
much. Hiss looks a little more 
vindicated than Burroughs, a lit- 


tle more like he’s won some-- 


thing. He’s shot straight on, from 
the waist up, while Burroughs is 
cut in half, missing his right 
shoulder, looking more lost. 
Aside from the framing of the 
picture and the expressions of 
the two men, there is little dif- 
ference between the two por- 
traits. The style remains the 
same — same light, same pose — 
as if Avedon, having hit on a 
winning formula for portraiture, 
refuses to change it. 

And so the exhibit as a whole 
is not art, because after the im- 


‘pressiveness of the size and 


packaging of the photographs 
wears off, and after the stark- 
ness of a face with blemishes in- 


‘tact against a white background 


no longer disturbs one, and after 
the game of who’s who gets set- 
tled, then one becomes bored. 
And good art is never boring. 


Auer Aq 
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SIGHT AND SOUND SHOW ) 


Hynes Auditorium, 900 Boyiston Street, Boston Admission $1.00 


Oct. 11, 12, 13 “Pick up Half-price tickets 


at any Lechmere store 
Calling All Shutterbugs! Snap Up These Great 
Buys — Now At Very Special Show Savings 


Get the low-down on exciting new photo developments. Here are just a few of a great gathering of 
famous-brand equipment — designed to make picture-taking and development easier than ever. 


OMEGA B66 Enlarger — 
Complete With One Lens 


A superb model, combining 

high printing speeds, good con- Sh 

trast and excellent light distrib- Ow. 

ution. Special Only 


Who Says A Good 35mm Single Lens 
Reflex Camera Has To Be Expensive? 


Only 1 78* 


B66XL Enlarger — 2 
Lens Outfits. Available at 
Low Discounts Prices 


SUNPAK. 


Flash 511 


Gives to 1800 perfectly e KONICA 

up to 

cisteren on a 4 batteries C35EF With 
— automatically. Stepless, con- Built-in q 
tinuous aperture controi. Auto Flash 


exposure range from 19 inches 
to 25 feet. 


Lechmere’s Reg. 


Price 105.88 
A compact 35mm camera for =, 
NOW night or day use. Built-in elec- Spec a 
tronic flash eliminates bulb-buy- Only 
ing. With auto flash exposure 
control and 4-element Konica 98 
F2.8 lens. 


KONICA T-3 
With 1.7 lens 


KONICA A-3 
With F1.7 Lens 
Fully 
Automatic 
Reflex 


C35V 


COSMOREX’SE With F/2 Lechmere’s Reg. Price 99.88 
Lens Priced Really Low — 
NOW 


Features built-in exposure meter. 
Focal-plane shutter to 1/500th of a 


Automatic thru-the-lens expos- 
ure control, plus total manual 
control option. “Memory lock” 
shows all info in the viewfinder. 


Features automatic thru-the-lens 
exposure control. Self-timer. 


second. Interchangeable lens — and 88 Lechmere's Reg. Price 249.88 A remarkably compact, easy-to- 
many other super features. SAVE 30.09 posures. use 35mm camera. Comes com- 
NOW plete with case. : 
2197 = SAVE 10.00 
CASE ONLY 294.88 
CASE ONLY Lechmere's Reg. Price 12.88 59” 


Add $45.00 more for 1.4 lens Lechmere's Reg. Price 319.88 


East Offers A Total Sound System. . . 


The SANKYO XL40S Sound 
Camera — Engineered and built 
to be as simple or as 
sophisticated as the user wants. 


The SANKYO 600 Sound Pro- 
jector — a rugged, high fidelity 
projector with magnetic re- 
cording, playback and mixing. 
Features 18 and 24 fps. 


Lechmere's Reg. Price 69.88 


Electro 35GN Elec- 
tronic Shutter 
Camera 


An updated model of the ori- 
ginal shutter camera offer- 
ing automatic day and night 
exposure capabilities. With 
computerized exposure con- 
trol for consistent accuracy, 
even by candle-light. Shut- 
ter speeds are 1/500th to 30 


YASHICA 


full seconds. All this, plus 1.7 
lens ensures perfect accur- -— AT LOW 
acy. LECHMERE PRICES 


NOW 


YASHICA SUPER — YXL 
MOVIE CAMERA 


Sankyo 


Show Special 


Save 18.00 —=Lechmere’s Reg. Price 


104.88 Show Special 
ONLY 


YASHICA TL 
Electro Single Lens Reflex 
Camera With 1.9 Lens And 


SANKYO LXL Low Light Movie Camera 


Case Lechmere's Reg. Price 144.88 
Save 10.00 Now 123° 
Save 20.93 


Sankyo LXL 145 Low Light Movie Camera 
Lechmere’s Reg. Price 178.88 


Now 139.97 
Save 38.91 


ALL AMPHOTO BOOKS 


OFF 


Lechmere’s Reg. Low Prices 
Included are books like: Child 
Photography, Simplified Elec- 
tronic Flash, Getting Started in 
Photo — and more! 


So easy to use. 
Just aim and 
shoot in any ex- 
isting light condi- 
tions. With fold- 
ing handle and re- 
mote control cord. 


_ Features integrated circuit computer ex- 

posures readout for perfect exposures. 1 
second to 1/1000 second in between 
shutter speeds from 1/60 to 1/1000 sec- 
ond. Fast 1.9 Lens. 


Show Special 


Show Special 


ONLY 
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Bell & Howell Double Feature Projector 
With Its Own TV Screen 


NOW 


58* 
NG 
Lechmere’s Reg. Price 88.88 


Save 30.00 


Features automatic threading. Instant replay. Multi-mo- 
tion speed control. Sharp lens. Shows either Regular or 
Super 8 film. : 


Bell & Howell 1230 Filmosonic Sound 
Camera 


Now 
224° 


Lechmere’s Reg. Price 
258.88 


With F1.3 zoom lens. Reflex 
viewing. Low light capability. 
Pius CDS electric eye. Sound 
on film. A superbly easy 
camera to use. 


Bell & Howell 1733A Filmosonic Sound 
Movie Projector 


A real beauty! With automatic threading. Show silent or 
sound movies. Forward, still and reverse control. 


Priced Lechmere’s 
Way 


199° 


Includes camera, case, electronic flash, shoulder strap. 
Agfachrome film and a 30.00 accessory lens certificate. 


Bell & Howell 987A 
Slide Cube 
Projector With Tray 
Priced Lechmere’s 
Way 

98 


Bell & Howell 991 A 
Slide Cube 
Projector With Free Tray 
Priced Lechmere’s 
Way 


Other Super Bell & Howell Equipment 
Priced Lechmere’s Way 


3ell & Howell 1235 Sound Camera 264** 
\ Bell & Howell 1742Z Sound Projector 249" 


LECHMERE 
SIGHT AND SOUND SHOW 


Hynes Auditorium, 900 Boylston Street, Boston 


Buy Any SLR 35mm Camera At 
Lechmere and Get A Roll Of 
Agfachrome 64 135-20 Exp. Slide Film 
FREE! 


See the newest memory-makers from Honeywell. Priced 
Lechmere’s low, _ low way, naturally. Really a joy to use. 


Honeywell Pentax SP-1000 Single Lens 

' Reflex Camera — With a top shutter 

speed of 1/1000 second, plus bulb. Full- 

frame, step-down averaging metering 

system. 20 to 1600 ASA range. A light- 

Sta \ weight camera that accepts the com- 
My plete system of Pentax accesories. 


Homevwees 
PENTAX 


ie 


Lechmere’s Reg. Price $199.88 


Introducing... Cameras 


Pentax K2 — A most compact 35mm camera. Speeds 
from 8 seconds to 1/1000 sec. Quick change lens 
== mount. With F1.8 lens. 


Lechmere’s Reg. Price 448.88 


Now 394.88 


PENTAX KM 


sm Full aperture center 

weighted, match needle 
metering system. With 1.8 
lens. 


NOW 


Lechmere’s Reg. Price 324.88 Lechmere’s Reg. Price 279.88 


Save 
40.00 


Save 
36.00 


SEE THE HONEYWELL STROBONARS! 
Auto Strobonar 380S 


3 
9.00 


Revolutionary, featuring thyristor circuitry. Up to 300 flashes 
per charge. Auto to 21’ with 3 F/stops. Strobe dome included 
for soft bounce effect. Rechargeable. 


Auto Strobonar 120A 


An electronic flash with 9-second recycle. 2 
F/stops range. Takes 2 alkaline batteries. 
Has dual auto by 2 up to 17 feet. Includes 
multi-voltage AC wall box. 


STROBE 18 


With 9-second recycle. Hot 88 
shoe and P.C. Only 4 oz. a 
Priced Lechmere’s Way 
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LECHMERE 
SIGHT AND SOUND SHOW 


Hynes Auditorium, 900 Boylston Street, Boston | 

ADMISSION $1.00 

Oct | | 2 3 Pick up % price tickets at 
any Lechmere Store 


See the NEW Minoltas at the show. .. Talk to the 
experts. .. See demos. .. And look at the Savings 


$21.38 


Minolta SR-T 101 35mm. Reflex Camere With 1.7 Lens dl s Reg. $9 1 g88 


— Let's you compose and shoot fast by keeping your pr ce 
eyes on the subject while your fingers set the controls 
bright viewfinder show when everything's ready for 


perfect exposure. Speeds from 1 to 1/1000 second, and N 1 : © 7 50 
“CLC” through-the-lens exposure meter. Ow 
Minolta SR-T 101 2 3 g* Minolta SR-T 102 26 6° 
With 1.4 lens With 1.4 lens 

- Minolta SR-T 102 | 88 
With 1.7 lens 23 8 


1. Introducing The New Min- 
olta SR-T 201 35mm. Reflex 
Camera With F1.7 Lens — Fast, 
easy handling, with information 
viewfinder that lets you com- 
pose, focus and adjust ex- 
posure without ever looking 
away from your subject. Shutter 
speeds to 1/1000 second. 
Accepts all Minolta lenses. . 


2. Minolta XL-400 Movie Cam- NOW 1 7 gs 


era — For movies indoors 
without lights. With 4X power Reg. 208.88 
zoom and thru-the-lens viewing. Save 30.00 


3. Minolta Hi-Matic “F” Cam- NOW 93% 


era Kit — 35mm rangefinder s 
camera. Case and flash extra. Reg. 104.88 


Save $11.00 


Minolta Hi-Matic “E” Camer. 


a 


4. Celtic Lenses for Minolta — 
choose Celtic 28m F2.8 lens, Your Choice 


135m F2.8 lens, or 200m F4.5 gas 
lens. 


Minolta 
amera — Uses 19 m. NOW 48° 


Produces full-size 3%x4'2” color 

or black and white prints and 

colo: transparencies. Fully Reg. 69.86 
automatic exposure and built-in Save 11.88 
close-up lens. 


Minolta Auto-Pak 50 Camera NOW 3 §00 


Save $11.88 Lechmere’s Reg. 
Price 49.88 


ALL CASTLE TT DA-LITE || ALL TIFFEN 


Fl LMS Lechmere's 
REDUCED res Price ~SCREEN FILTERS 


FROM OUR Celtic M Show Special 40x40” 
REGULAR LOW [| 50mm. Lens 109" 90% otf 


Lechmere's White Matte Onl 
PRICES Reg. Price 
$120.88 Priced Lechmere’s Lechmere’s Reg. Low Prices 


Pecker 200mm. 139* 7% With purchase of Tiffen 1 to 10 


eW.C. Fields eSports 
Plus Silent — Sound Color os Zoom Lens eee s receive the adapter (for most SLR 


Film. Reg. Price Cameras) free. 
$152.88 


power van-close up lens at 16.88 
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By Jane Carroll 

Polaroid’s mass-marketing di- 
vision is finally showing some 
cheek. In the past, the adverti- 
sing and design people sat back 
and waited respectfully, hands 
folded and eyes front, until Ed- 
ward Land and company in- 
vented another camera or film. 
They then proceeded dutifully to 
outline the product’s merits to 
those most likely to buy it. But 
about a year ago, the marketing 
people peeked outside of Polar- 
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Why they're marketing a big Zip 


oid’s protective walls and redis- 
covered a group of buyers which 
it had ignored for ten years: the 
kids. What they saw was a force 
of 30 million prospective cus- 
tomers, ranging in age from eight 
to 18. Not since the “Swinger” 
had Polaroid paid any attention 
to them. And there they were, 
millions of busy, bustling bod- 
ies, who Polaroid hoped were as 
hungry for an instant picture as 
they were for an instant ham- 
burger. After a somewhat em- 


barrassing initial stumble, Pol- 
aroid’s marketing division de- 
veloped a product which could 
make those sinking stocks rise 
from the doldrums. 

The story begins in the au- 
tumn of 1974. Poking around 
their inventory of cameras, Pol- 
aroid came upon an inexpensive 
model, the ZIP, which had been 
selling in Europe since 1971. 
Priced under $15, ZIP had been 
Polaroid’s entry into the low- 
priced instant-camera market 


POLAROID 


overseas. Because Europeans 
don’t have the same purchasing 
power as Americans, the ZIP was 
stripped of any special features, 
and only handled black and 
white film. With little thought 
given to what the prospective 
market wanted, Polaroid 
brought it back to the United 
States and packed ZIP off to re- 
tailers. The expectation was that 
another ‘Swinger’ generation 
would buy it. But to their cha-, 
Continued on page 10 
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Polaroid 


Continued from page 9 
grin, no one bought the ZIP. It 
was as attractive as the junk for 
sale in the back of a 1970 Chevy 
station wagon at the Revere 
drive-in flea market. 

What the old fogies in man- 
agement hadn’t realized was 
that this younger generation is 
even more sophisticated (or 
spoiled, depending on your point 
of view) than the ‘“‘Swinger”’ gen- 
eration (those of us now in our 
20s). They weren’t satisfied with 
black and white pictures. They 
wanted color. 

ZIP was snatched off the 
shelves, and the creative minds 
in the mass-marketing division 
set to work. To soothe any fears 
that the market might not be 
there, Polaroid commissioned a 
survey by Trendex to find out ex- 
actly what the kids in the eight 
to 18 age range wanted. Their re- 
sults, along with those of sur- 
veys done by Seventeen and 
Scholastic, showed that 90 per- 
cent of the group wanted to take 
pictures, and 85 percent of them 
wanted those pictures to be in 
color. 

What would this new market 
bear as far as price was concern- 
ed? The answer was that the 
camera had to sell for right 
around $20, for two reasons. One, 
$20 is about the limit of what the 
kids could afford for an item 
such as a camera. And, two, 
since 84 percent of the market 
would receive the cameras as 
gifts, the price could not be be- 
yond what parents, grandpar- 
ents, aunts and uncles were will- 
ing to pay. Twenty bucks isn’t an 
outrageous amount to spend on 
Junior or Babs for Christmas. 
And the end-of-the-year holiday 
season is Polaroid’s bread and 
butter. Almost three-fourths of 
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their business is done in the last *Wfwde phone calls, talking to 


six months of the calendar year. 

What can you get for around 
$20.00? No outlandish new tech- 
nology, obviously. But you can 
have an electric eye, which Pol- 
aroid had been playing around 
with for a few years. The lens 
technology had been developed 
long ago, and the transistorized 
shutter had been used since 
1962. The camera would use rel- 
atively inexpensive color and 
black and white film, which 
would not require the messy 
coating demanded by the old 
“Swinger” film. 

“We had no new horrendous 
design techniques which would 
add to the cost of the camera,” 
asserts Don Dery, Polaroid’s Di- 
rector of Publications and Com- 
munications. The problems of 
the SX-70 still haunt the Pola- 
roid people. 

But something had to be spe- 
cial about this old product for a 
new market. Even though the 
camera wasn’t really new, it 
should look new. Someone hit 
upon the idea of a colored cam- 
era. No camera body had ever 
been manufactured in colors be- 
fore, and for a reason, the Pola- 
roid researchers found out. Ac- 
cording to Jean Anwyll, Pola- 
roid’s Consumer Products Pub- 
licity Manager, black camera 
bodies were thought to be more 
light tight than colored camera: 
bodies. But would the new tech- 


niques required for a colored + 


body throw the price out of 
reach, the marketing people 
wanted to know. They sent the 
question to the Polaroid re- 
searchers, who answered by de- 


signing a suitably inexpensive 


high-impact plastic body in 
three colors: red, white and blue. 
Nothing to do with the Bicen- 
tennial, said Jean. 

To find out what color the kids 
liked best, a survey was done. 
During the winter, Polaroid can- 
vassed shopping centers and 


about 1000 people in and around 
Boston. They found that in a 
camera, 50 percent liked the col- 
or blue best, 30 percent liked red 
and 20 percent liked white. It 
was the only survey concerning 
any aspect of their new-old pro- 
duct that Polaroid would make. 

This marketing analysis was 
put together and Polaroid came 
up with the Electric ZIP, at a 
suggested retail price of $21.95, 
which means that Lechmere will 
sell it for two or three dollars 
less. Of the thousands or mil- 
lions to be sold, 50 percent will 


be blue, 30-percent will be red, 20 

percent will be white, to be pack- 
aged and shipped in those pro- 
portions. The product deter- 
mined, development of the ad 
campaign was now put into full 
swing. 

The reception area at the 549 
Tech Square offices of Polaroid 
Corporation occupies half the 
first floor. Floor to ceiling win- 
dows make the space appear ev- 
en larger. Comfortable black lea- 
ther chairs grouped around low 
white tables betoken Polaroid’s 
wealth, and the Dow Jones tick- 
er clicking quietly in the corner 


Polaroid Corporation has 


of whom are in Massachusetts. 
In 1974, Polaroid had total 
sales of 757.3 million dollars. 
The first half of this year, its 
sales totaled 199.2 million dol- 
lars, compared to 178.5 million 
in 1974. 

Polaroid has most of its of- 
fices in Massachusetts, but it 
has spread over the nation, and 


world. Following is a run-down 
of its facilities. 

Cambridge: Fifteen build- 
ings (on Memorial Drive and 
‘around Tech Square) house the 
research, engineering and mar- 
keting operations. It’s also 
home for the company head- 
quarters, personnel division, 
patent offices and the camera 
division, which involves the 
manufacture and assembly of 
the optics of all the Polaroid 
cameras except the SX-70. 

Norwood: The SX-70 is put 
together here. The plant is un- 
ique, and can be used for no- 
thing else except for the SX-70. 
Pilot products are also tested 
here (including the rumored 
color transparencies and mov- 
ie film); a polarizer plant loca- 


How Big Is Polaroid? 


about 10,000 employees, 9500 es 


into countries around the © 


ted here makes sunglass lens- 


Waltham: Two film plants 
are located here, one facility 
along Route 128, and one hid- 
den behind the trees. 

New Bedford: Color nega- 
tives are made here. Black and 
white negatives are bought 
from other companies, and re- 
coated and assembled at Pola- 
roid. 

Needham: The world distri- 
bution center for Polaroid pro- 
ducts is located in this town. 
The center began shipping the 
Electric ZIP in September so 
that retailers would have an 
adequate supply at the begin- 
ning of the national ad cam- 
paign, scheduled for this week. 

Regional sales offices are lo- 
cated in eight other cities 
across the nation. Two copy 
service plants are in operation, 
one in Cambridge, one in Cali- 
fornia. 

Enschede, Netherlands: A 
sunglass assembly plant and a 
film assembly plant are loca- 
ted here. 

Vale of Levin, Scot- 
land: Sunglass lenses and a 
sub-assembly for cameras are 
made here. —dJd.C. 


reminds you where its fortunes 
hang. The dignified pace of the 
building’s workers seems re- 
mote from the massive effort 
they must have made in getting 
a product developed early in 
1975 so that it would be ready for 
the year-end gift-giving season. 

The exact timing of the devel- 
opment of the ad campaign is a 
well-kept secret. ‘““There’s no 
way we'd let our competitors 
know a month by month time 
schedule,” insists Dery. To say 
the least, however, they moved 
fast. By July the Electric ZIP 
was packaged and being stock- 
piled. Display materials, dealer 
materials, and commercials were 
completed. Polaroid was as thor- 
ough in their ad campaign as the 
Republicans were at getting 
votes in 1972. 

The television commercial is 
the heavy-sell spot. Polaroid’s 
came up with a kid they’ve nam- 
ed Jack the Zipper who runs 
around New York’s Central 
Park, popping up from behind 
trees and rocks to take people’s 
pictures. The kid’s every mo- 
ther’s conception of a boy who’s 
just naughty enough. And he has 
freckles. The creators of the ad 
even introduced an enlightened 
usage in a verse of their toe-tap- 
ping jingle: ‘“‘He’ll sneak up and 
say, ‘’scuse me Ms.’/And in 60 
seconds your picture’s his.” 

The TV commercial will be 
-seen on two kinds of shows: those 
which teenagers watch (to awake 
their interest in the product) and 
those which the family watches 
(to let the parents and grand- 
parents know it’s a good gift). 
The audio portion, adapted to 
radio, has been distributed to 
600 Top 40 radio stations in the 
nation. The national ad cam- 
paign will be rounded out by 
newspaper and magazine ads. 

Polaroid anticipates the Elec- 
tric ZIP selling not in photo 
stores but in mass merchandis- 
ing stores, like Lechmere and 


LOWEST PRICES AROUND 
COMPARE @ SAVE e COMPARE 


Creative Camera, Inc. 


Nagog Square, Acton 263- 484 
‘Main St., Maynard 897-3033 


Nikkomat FT-2 


K PECIA 


Example: New Nikkormat FT 
w/50mm F2.0 Lens 


List $412 Now $299.95 


55 Micro 3.5-PK3 ...$290.00 


Reg. Now 


135mm F3.5........... 


NiKON $470.00 $320 
20mm F4.0............- $399.50 $255 200mm F4.0 


43-86mm Zoom ..... . 
80-200mm Zoom ...$699.50 


‘Canon SPECIALS 


FTBN w/F1. 8/50mm lens—only $224.95 

TLB w/F1.8 50mm lens—only $169.95 
F-1 w/F1.8 50 mm lens—only $396.00 
EF w/F1.8 50 mm lens—only $349.00 


KONICA SPECIALS 


Autoreflex T2 w/1.8 lens $283 
Autoreflex A3 w/1.7 lens $220 
Gossen Luna-Pro meter 

with case $81.95 


NEW ENGLAND PHOTO, Inc 


436 Mass. Ave., Arlington 
643-1463 


Highest quality automatic lenses, with 50mm F2 lens 


multi-coated 3 year guarantees 
Backed by E.P. Nikon 
people. 


full line of FUJICA 
and lenses at incredible 


st701°175°° 


x. Singlex TLS 


1/1,000 sec. self-timer & 


g1001°219.95 


st901 


Full Frame, 35mm Automatic cam- 
era with manual override, hot shoe, 


self-timer 
$ 


Come in see the ru 
a very compact 


. 
\ 
; 
Macro-System 
\ Zoom 
$188 
599.50 $365 $ 72 
Macro-System Focusing \ j 
184 
$454 
Low, Low, Prices cameras 
: 
7 
. 
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Zayre. It will also be a popular 
item in drug stores. And these 
stores have been sent an ad cam- 
paign of their own, including 
newspaper layouts of all sizes, 
store banners, suggestions for 
store displays, radio tapes and 
scripts, and in some markets, a 
local TV commercial. All of this 
is provided free to the retailer. A 
schedule of the national cam- 
paign is also provided to the 
stores, outlining Polaroid’s plans 
from mid-October to December, 
so that the stores can coordinate 
their newspaper and radio ad- 
vertising with Polaroid’s. If a lo- 
cal retailer needs help in plan- 
ning his ads, a Polaroid sales re- 
presentative will provide advice 
and materials at no charge. 

Packaging wasn’t neglected 
either. ‘“‘Notice the product 
package design,” said Anwyll. 
“It’s set up to advertise itself. 
The letters “ZIP” are written 
prominently on one side, a pic- 
ture of the camera is on another, 
and the box itself is color-coded 
to the camera inside.” 

Jean Anwyll will tell you that 
the best picture of her was taken 
at the July sales meeting in Du- 
rango, Colorado, where the Elec- 


tric ZIP was first introduced to. jm 


the Polaroid sales force. The 
American Association of Uni- 


versity Women had gathered 130 


kids between the ages of eight 
and 18, of various economic 
backgrounds, for a one-day Big 
Pitch. Fidgeting quietly through 
the commercials and demon- 
strations on how to use the cam- 
era, they were each given a cam- 
era and as much film as they 
wanted, and set free. They took 
5000 pictures in one day. They 
became model Jack the Zippers, 
sneaking around buildings and 
trees. They popped out from be- 
hind doorways, out of bushes, in- 
to rooms, playing Jack to ex- 
tremes. They had fun (who 


wouldn’t, with a free camera, 


and all the film you can use) and 


< 


the ad people patted themselves 
on the back. It would be a suc- 
cess. This wasn’t even a test 
market, but it convinced them 
4 this old-new product would 
sell. 
Of course, the decision by the 
marketing people, manage- 
ment, finance and research en- 
gineers to develop a ‘“‘new”’ pro- 
duct from a combination of old 
techniques and have it on the 
shelves, ready for sale in nine or 


Jean Anwyll, Polaroid’s consumer 


10 months, will be proven right 
or wrong in just three short 
months. The bets are on: has Po- 
laroid got another seller? Dery 
and Anwyll have no doubts. 
Dery anticipates no mechan- 
ical problems with the camera. 
“It’s no more or less destructive 
[sic] than a conventional cam- 
era.”’ The Electric ZIP was test- 
ed, as is every other Polaroid 
camera, on the Destruction 
Machine, a device which lifts 


ucts publicity manager, with Zip parap 
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cameras boxed and unboxed to a 
certain height and then drops 
them to see exactly how much 
punishment the cameras can 
take. “We have to compensate 
for the careless handlers drop- 
ping the boxes off loading plat- 
forms, etc.,”” says Anwyll. This 
reporter tried to take a picture of 
the Destruction Machine in ac- 
tion, but Polaroid officials were 
reluctant to let a photographer 
in the labs. ‘‘They’re even 


touchy about letting our own 
photographers take pictures for 
the in-house newsletters,’ Dery 
admits. 

Because its technology has 
been shown to be relatively 
breakdown-free on the evidence 
of its predecessors, the Electric 
ZIP won’t have the problems of 
the SX-70. Polaroid is now in the 
battery business as a result of 
the SX-70 system. The com- 
pany which had been contract- 
ed to manufacture the batteries 
for Polaroid could not meet the 
design specifications. The bat- 
teries sold with each film pack 
leaked and ruined the film, so 
Polaroid reluctantly had to be- 
gin manufacturing its own. 

The only part of the Electric 
ZIP that Polaroid will manufac- 
ture is the shutter box. The cam- 
era is assembled at a Timex Cor- 
poration plant in Arkansas. The 
assembly of every camera other 
than the SX-70, which Dery ex- 
plained as being a system, has 
always been farmed out to other 
companies... 

The Electric ZIP will have a 
one-year warranty. If some- 
thing goes wrong, exclusive of 
abuse or damage, Polaroid will 
fix the camera or replace it. This 
reporter’s experience with their 
customer service has been good 
— they’re prompt and do fix the 
camera. 

What will the future bring? 
Rumor has it that there’s some 
work being done in Norwood on 
color transparencies and movie 
film. Who knows, maybe a mov- 
ie camera is next. If a new type of 
film requires a new type of hard- 
ware, the company is generally 
unafraid to attempt its design 
and production. 

But for the moment the Elec- 
tric ZIP is the product of the 
hour. If Polaroid has its way, 30 
million kids will be jumping out 
of hidden places, ZIP in hand, 
catching us in compromising po- 
sitions. 


\ 


INTRODUCING 


THE COMPLETE DARKROOM 
STARTER KIT FROM Vivitar. 


é “FEATURING ME, 

THE NEW VIVITAR TT 
“BIGMOUTH” DEVELOPING TANK 
designed to make film developing 


neat and easy.” 


larger). 


Printing, & Enlaraing 


297 Union St. 
Lynn, 592-0904 


Kit includes easy to follow 
instructions on Developing, 


Here’s the perfect darkroom accessory package to get 
you started in home developing and printing. Everything 
you need to develop film and print your own enlarge- 
ments is included (except paper, chemicals, and en- 


The kit features many new Vivitar Darkroom Accessor- 
ies that were specially designed to make darkroom 
work easy and enjoyable, including Vivitar color-coded 
developing trays & matching print tongs, Vivitar “4-in-1” 
enlarging easel, and the amazing Vivitar Film Reel that 
loads even when wet! 


Start putiing your creatwity to work and save money on 


SANBORN CAMERA SHOPS 


525 Mass. Ave. 
Cambridge, 876-4966 


developing & printing too! 


<= 


4D, 


Would Adam have fallen for | 
... A GRAY APPLE? 


There is no mention in the Scriptures that Adam was color blind. In: all 
probability — being an experimental model — he had some defects (gullibility. 
for instance, and he was minus one rib). But we don't think he was color blind; 
after all, the luscious red of a ripe apple was enough to wear down his 
resistance. Perhaps it wasn't just the red of the apple; maybe the green of Eve’s 
eyes had something to do with it; or the soft highlights of gold in her hair... . 
Anyway, whatever it was, without color it couldn't have tempted Adam to defy 
his landlord. 
What we're trying to say is that the power and attraction of living color cannot 
be overstated. Let's face it, the world would be a pretty sad and dreary place 
without it . . . and furthermore. traffic lights wouldn't work! 

We, at Northeast Color Research, are specialists in color processing and 
printing. We have the experienced personnel and the up-to-date equipment to 
take care of the most demanding assignments_you can think of. Call us. 


When vou came right down to business at Northeast 
Color Research, Inc. 


2 


40 CAMERON AVENUE, SOMERVILLE, MA. 02144 © TEL.: (617) 666-1161 


we give vou the best! 
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Portugal 


Scenes from an unfinished revolution 


By Sid Blumenthal 

At first glance the woman 
below looks like the prototypic- 
al peasant featured in travel 
books glorifying timeless Portu- 
gal. Timeless Portugal, of course, 
has ended its limbo and re-en- 
tered history. What this woman 
is concerned about is her land: 
_ she won't give it up. She was one 
of a group of landless peasants in 
southern Portugal who decided 
to take over a large estate previ- 
ously owned by an absentee 
landlord. This region of Portu- 
gal is known as the Alenteja — 
literally, the region south of the 
Teja river — which runs through 
Lisbon and divides the country. 
The countryside in the Alenteja 
is cast in yellows and browns, 


with only an occasional patch of 
greenery. The reasons for this are 
economic. Cork and olives are 
the principal crops and these are 
harvested from trees. The land- 
lords owning huge estates cared 
only for the profit from these 
products and neglected most of 
the arable land, letting it lie fal- 
low. The work force in the Alen- 
teja, like the woman in the pic- 
ture, was destitute. Since the re- 
volution, however, the people (or 
as the Portuguese say, 0 povo, an 
evocative political word) have 
acted on their own and seized 
many of the estates. 

To the Portuguese, hammers 
and sickles are common work 
implements, not, apparently, 
abstract symbols. Because it is 
practical and mundane for the 
peasants in the Alenteja, the 
Communist symbol is one with 
which they can identify. In fact, 
the Alenteja has been the Com- 
munist Party’s real stronghold 


during the lengthy fascist era. 

The intense young man wear 
ing the “25 de Abril” t-shirt is : 
member of one of the first coop 
eratives established in the Alen 
teja after a land occupation. Th: 
carnation on his t-shirt is rec 
and is the symbol of the revolu 
tion. When the soldiers appear 
ed in Lisbon on April 25, 1974 
hundreds of thousands of flow 
ers materialized; they could ev 
en be seen in the gun barrels o 
soldiers as they rode through thi 
city. The cooperative this revo 
lutionary partisan belongs to i: 
called the Red Star Cooper 
ative. It is entirely composed o 
members of the Communist Par 
ty. All are peasants. Eighty fam 
ilies seized the land last Febru 
ary when the landlord, who usec 
most of the land for hunting 
seemed to have fled the countrs 
in a panic. He returned when he 
realized what was happening tc © 
“his” property, but by then it 
was too late. The peasants were 
firmly entrenched. 

Lisbon is the most revolution. 
ary of Portugal’s cities. The 
crowd raising their fists chant- 


— 
me + 
; 
: 


ed, “Strength, strength, Com- 
rade Vascq, the people are with 
you at the ramparts.’’ Comrade 
Vasco is Premier Vasco Goncal- 
ves, who was forced out of office 
in early September by rightist 
pressure. The workers shown in 
the photo, a small section of a 
crowd of thousands, retain their 
faith. They are biding their time. 
A popular song today is titled, 
“Victory is difficult but it is al- 
ways.” 

The walls in Lisbon and many 
other cities illustrate the politi- 
cal sttuggle. Competing groups 
have plastered every wall on ev- 
ery street with posters. The post- 
ers vary in artistic quality; some 
are banal, some tiresome, but 
others are striking and beauti- 
ful. Whole walls in Lisbon have 
been elaborately painted. The 
night before a big demonstra- 
tion, teams of poster-plasterers 
roam the streets and one wakes 
up to find totally new walls to 
read. The politicization of pub- 
lic space has always accompan- 
ied social revolutions. There is 
only occasional defacement of a 
group’s posters or wall painting 


by an opponent. After all, ev- 
eryone can put up his own mes- 


sage. Most of the counter-graffi- . 


ti has been directed against the 
posters of CDS and PPD, two 
right-wing parties. One com- 
monly sees the initials “CDS” on 
a wall vandalized simply by the 
addition of two vertical lines 
running through the “S,” turn- 
ing it into a dollar sign — a left- 
ist derogation. The CDS logo is a 
circle with two arrows pointed at 
it. It represents some abstract 
dynamism. (CDS was founded 
by a former fascist deputy.) Left- 
ist graffitists can’t seem to pass 
this symbol without putting a 
swastika in the circle. 

It is possible to travel in Por- 
tugal today like a pre-revolu- 
tionary tourist. We found one 
group of Atlanta matrons on a 
tour of European capitals who 
couldn’t understand why the au- 


_thorities didn’t do --something 


about the terrible graffiti prob- 
lem. The political situation is 
still fluid in Portugal and the au- 
thorities may yet do that. It is 
what all of the people in these 
photographs fear most. 


Photographs by 
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washington st. 


NIKON 


CANON 


Unless Limited Quantities are sho 

prices will be honored at through C 
tober 31, 1975. RAIN CHECKS will 
issued with refundable deposit bade 


newtonville 


BRAND. NEW WIKKORMAT FT2] 


with 50mm F1.4 
Nikkor IC 


ONLY 


F2 3 84 
F2S (body only) $454°5 
$999°5 


Nikkormat F2L (Body only) 
Black Body Extra 


Canon has announced price increases as of 
| September 30, 1975 on the FTB and F1 cameras! 
Buy Now At the Old Pricel 


w/50mm F1.8 


w/case 


NIKON LENSES 40,000 


More than Zoom 
40 reasons for 24mm 


469" 
buyingaNikon 199% 
Imagine Fisheye 35mm 


Nikkors that actually “see” 
objects behind the cam- F2.8PC 249" 
1 99° 


era! Or, the perspective- 
correcting PC-Nikkor. The 
super-sharp Auto-Micro 
1 95 
F2.5 1 
Nikon specialist 
tell you more 55mm Nikkon 


Nikkor with its closeup-to- 
infinity focusing range. 
about them. W/new PK3 Saito Ring 


Let our 


Nikon Compact 


Binoculars 
3x5 Port Glass 
95 
5 only 


500CM w/80mm 2.8 
Planar 
(latest T star lens) 
A-12 mag. 


4 only 869” 


500 ELM & SUPER WIDE IN STOCK 


Newtonville has one of New England’s biggest 
assortments of Hasselblad accessories purchased just 
prior to a major price increase. 


canon 


Fran 


body only! 


219% 
259% 


Black Camera $10 Extra 


Only 40 FTB left at old price 


Case $19.00 extra 


w/5mm F1.4 


KONICA... 


A3w/case 
50mm 
F1.7 Lens 


Dentist and Close Up Specials 


Canon F1 Bellows and 
100mm F4.0 Canon Bellows Lens 


169* 


Autoreflex 
_ T3 Split Image 


F1.7 Lens 


999°" 


Canon F-1 
(4 only) 


Body only 334° 
w/F1.8 50mm 399% 


w/F1.4 50mm 439" 


Canon FD Lenses 


179.95 
169.95 
149.95 

89.95 
179.95 
169.95 
139.95 
119.95 
169.95 


All w/Case 24mmF2.8 
28mmF2.8 
28mm F3.5 
35mm F3.5 
35mm F2.0 
85mm F1.8 
100mm F2.8 
135mm F3.5 
135mm F2.5 
200mm F4.0 173.95 
200mm F2.8 314.95 
50mm Macro F3.5169.95 

100-200mm Zoon# 99.95 


KONICA Hexanon Lenses 


(With cases and lenses & Hood) © 
28mm F3.5 1 
85mm F1.8 (1 Only) 1 39” 
135mm F2.5 (1 only) 1 29° 


135mm F3.2 g9* 


Just Back In Stock Super 8 


Bolex 550XL Sound Camera 


Komura 4x5 lenses 
(2) 90mm F6.3 3 Lopal 179% 
(1) 75mm F6.3 Lopal 179° 


Yashicamat 124G 


w/case 1 29*° 


Beseler 23Cll 


169” 


Super Cambo 


(2 only) 45MCRX 
© Field 45 


Body 409*° 


Toyo 
w/165mm Le: 
459% 


(1 only) 
Linnof Tecnka II! 
Body—used 200 
Polaroid 405 Pack Holder 
39* 


Polaroid 545 
Single Sheet 
64° 


Beseler Subtractive 
Color Starter Outfit 


3x3 Filter 
5x5 Filter 
DGA Color Head 


159” 


Hoya Filters 
Buy Three and 
SAVE 50%% OFF 


CANON 1014 
w/case 


Canon 814 | 
W/Case 


329° 


Canon 512 XL 
W/Case 


274" 


KONICA C35. 


Complete with 
Electronic Flash 


Special 


The Tamron Adaptall System 


Tamron Adaptall. A totally new system of in- 
terchangeable mount lenses, optically and 
mechanically superior to the finest lenses of 
the past. With a uniquely simple, absolutely 
precise system of bayonet mounts for virtual- 
ly all fine 35mm SLR cameras. 


/ 

70-150mm 1/3.8 C Zoom. It's un- 
believably small, and weighs just 16.4 
ounces — less than most 135mm lenses! 
Add close focusing (54.0") and Tamron’s 
BBAR multi layer coating and a built-in 
retractable lens hood. . . and you've got what 
could be. one of the hottest SLR lenses in 


w/case’ 


Incl. Mt. 


Incl. Mt. 


Compact 
Telephoto 
w/case 


105mm f/2.5 Compact Telephoto. It looks 
like a 28mm — because it's only 2.3" long — 
unbelievably small for a telephoto. 


= 
~ 
Me 
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4 
| 95 
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ax | Bod | 
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Holder 


OLYMPUS 
OLYMPUS 


MINOLTA 


ry camera that whispers. 
The electronic 


35mm SLR camera. For unlim- 
ited versatility, you must see its - 
complete system of lenses and 


w/1.8 
‘ Minolta XE-Z 50mm tens®44°5 
For unbelievably smooth, quiet 
and accurate performance you w/ 1.4 95 
have to try this automatic 50mm lens 284 


‘PENTAX KX) 


accessories. 
The cost of fine electronic photography 
w/F1.4 95 
has just come down. 50mm Lens 1 MDW/50mm F1.8 979 
o The new Minolta XE-5 
OM! MDW/50mm F1.4 
PENTAX K2 
¢ Precise exposures auto- = 
matically—every shot. “el w/F1.8 


ZUIKO LENSES 


lenses and accessories for 
maximum versatility. 


Minolta XE-5 


419° 


mi 24mm F2.8 194.95 

34a 28mm F3.5 154.95 
SCREW MOUNT SMC TAKUMARS 35mm F2.8 119.95 

MINOLTA XK (with case) — Limited Quantities 85mm F2.0 209.95 

100mm F.28 154.95 

(4) 26mm F3.5 $139.95 135mm F3.5 135.95 

Body — (1) 85mm F1.8 $169.95 200mm F4.0 189.95 

95 (2) 105mm F2.8 $129.95 75-150 zoom F4.0 267.95 

w/F1.7 — 439 (1) 120mm F2.8 $139.95 50mm Macro 189.95 


(2)200mm $159.95 


New Professional Strobonar 
890’s and 892’s in Stock! 


New Auto/Strobonar 380S 


Energy-saving thyristor circuitry gives up to 
500 flashes per NiCad charge, in .4to 
6 seconds. Guide No. 67 with A 

Automatic to 20’ with choice of three f/stop 
ranges. Comes with New White Strobodome for 


w/F1.4 _469*° 


Rokkor-X Lenses 


~ 


ANNOUNCING \! Vivitar 


AUTOMATIC 
TX LENSES 


24mm 169% | 100mmF25 149% 
ED osmmF3.5 119%| 135mmF35 99% 
35mmF2.8 99%|135mmF28 134% 


combination bounce and direct flash. 


In Stock 
ROKKOR-X Enlarging Lenses 


Vivitar TX is an entirely new lens and adapter system 
for 35mm SLR cameras. There’s a lens for every purpose 
and an adapter to fit just about any camera available today 
Each lens and adapter automatically couples to your 
camera’s through-the-lens exposure system (and that in- 


cludes the new automatic cameras too!). They're all com- 
Vivitar Series 1 puter-designed to be sharper, smaller, and lighter than any 
* Fully automatic, elec- Zoom Lens. comparable system on the market. 


tronic operation. 
Pocket-size precision 
camera with electronic 


Mounts available to fit Olympus OM, Vivitar, Nikon, 
Canon, Minolta, Konica, Pentax (including Spotmatic F 
and ES), plus many, many more. 


flash. Takes flash pictures | 
at much lower cost than with 


flashcubes. only $ 99.95 
Minolta Bicentennial Series 28MM only $ 89.95 BRI N G 
Pocket Autopak 250 OS oe ere only $ 74.95 YO U R 
only: $115.70 TO D A Y 


(adapters extra) 


OLYMPUS 35 RC 


NEWTONVILLE STORE POLICY 


1. lf a camera purchased from Newtonville re- 
quires warranty repair, we will process the 
repair with no handling charges and provide a 
free loaner camera. 

2. Free appraisals given for used equipment. We 
‘ will give you both a trade-in allowance value for 


S 802 Sound 
70-210mm {3.5 Canon 


$807D Sound | win Maciorocusing Minolta 


Pocket-sized 35mm 


your camera or lens and a private sale value. on M-1 camera otters choice of 
3. Our growing reputation is based on in depth 
® service and sound advice S810HQS Sound Teme aang ies you Stock Handsome gift kit. 
4, We have low prices all year round not just two 369" trepronyaoneneosres Or gars 
or three times a year. by 
5. Find out what your trade-in is really worth, get Mark 610 D (6 only) Sees p ee 


* full value at Newtonville Camera 


porte: 
1 59° macro close-ups! 
Limited supply. 
We carry 3 complete tine of 


Vevitar 
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the Trade 


Darkroom tips you'll never learn 
from Ansel Adams 


By Joe Novak 

Having something of a local 
reputation as a weirdo, I am 
sometimes embarrassed in pub- 
lic situations by people asking 
indelicate questions. I'll be at a 
show opening, for example, 
drinking my wine in a remote 
corner and minding my own 
business, when some clown will 
come up to me and stand real 
close and begin speaking in a 
husky, low, confidential voice. 

“I hear you do some pretty 
strange things in your dark- 
room,” he’ll say for openers. 
“I’m into some of that stuff my- 
self,” he’ll continue. ‘What ex- 
actly do you do in there?” He’ll 
flash a sneaky little half-smile 
and look nervously around while 
he waits for my answer. This can 
be a drag after awhile. That’s 
why I’ve decided to put it all 
(well, almost all) out in the open. 

For one thing, I like to keep 
some warm Silly Putty around. 
The stuff feels real good, and if 
you stick a wad of it on the end of 
a wire, you have a dodging tool 
that can be twisted to fulfill your 
exact and possibly unusual 
needs. For example, suppose you 
were printing pictures of flower 
people and found it necessary to 
burn in their little faces, while 
holding back the surrounding 
petals. Why, you could make 
your Silly Putty into a little do- 
nut, and burn in the faces 
through the hole. Nifty, eh? 

If your highlights are totally 
blocked up, you really blew it. 
But if you are printing a friend’s 
blocked-up negative, it may 
amuse you to know that you can 
fog some tone into the thing with 
a fiber-optic penlight. (They’re 
available for a couple of bucks 
from Radio Shack.) Don’t shine 
the light onto the negative, as 
that will have no effect. Shine it 
onto the printing paper at the 


spot where the highlight falls. 
When you’re not fogging your pa- 
per with the thing, you can use it 


-to examine dark and narrow ori- 
fices, such as your baby broth- 


er’s nose. 

Sometimes I’ll make prints on 
a homemade 50-cent easel that 
features my own custom open- 
ing. As you well know, those 
lovely four-bladed easels at the 
camera store are very expensive. 
But those full-frame prints with 
the big white borders are so at- 
tractive — what’s a mother to 
do? Simply multiply 24 by 
36mm by whatever factor of en- 
largement you desire, and care- 
fully cut a rectangle of that size 
in a piece of black mat board. 
Place this over an uncut board of 
the same size and make a hinge 
at the long end with a piece of 
Mystic tape. For very small full- 
frame prints, simply use a card- 
board slide mount for your easel. 

There’s a little gray scale that 
comes as part of the’ package 
when you purchase Kodak’s Col- 
or Separation Guides. You can 
use this as a pocket densitom- 
eter, With it you can remember 
the important values of a print 
you made for someone and make 
a very similar print for a repeat 
order, without having the first 
print in front of you. Glue the 
scale to a pocket ruler to pre- 
vent bending, and store it in a 
glassine strip to keep it clean. It 
can also be used to show you how 
your flesh is becoming grayer 
and grayer as a result of too 
much time in the darkroom. 

Jerry Berndt, famed photog- 
rapher and foot fetishist, was the 
one who introduced me to the 
shoe-polish dauber used as a 
chemical edge-burning instru- 
ment. I cértainly had been ac- 
quainted with the idea of keep- 
ing a cup of warm, strong devel- 
oper next to the developing tray, 


rheostat-controlled Yankee safe- 
light, once demonstrated to me 
that Omit, one of the canned air 
. products for negative dusting, al- 

ters the voice temporarily when 

inhaled in reasonable quantity. 
‘ That’s why I like to keep a can 

by the telephone when I’m ex- 

pecting calls from the wrong peo- 

ple. A couple of deep breaths and 

I can say, “Novak isn’t here now. 

This is Leroy, his mutant dark- 

room assistant. I'll tell Novak 

you called.”” Works every time. 

When ‘printing on those sickly 
green papers — and that in- 
cludes most of ’em these days — 
some effort must be made to cool 
off the print color. The usual ap- 
proach is post-treatment in Ko- 
dak Rapid Selenium Toner. 
Since this is a real pain in the 
ass, I prefer to tone as I print. 
Three-to-six ounces of toner are 
added to a gallon of Perma-Wash 
working solution. The prints are 
taken directly from the hypo 
without completely draining and 
agitated in this solution for a few 
minutes until a slight boost in 
contrast is noticed. They are 
then treated in pure Perma- 
Wash, and washed. When I’m 
too lazy to do even that much, at 
least I’ll use a very chilly devel- 
oper, such as Printofine, and 
give the print about three min- 
utes in the soup. 

Sometimes, things get a little 
too quiet, and when that hap- 
pens I'll take a plastic Kodak 
film can and push it top-first 
over the metal nozzle on my 
Dust-Off apparatus. I point it 
away from myself — but not nec- 
essarily away from my assistant 
Leroy — and pull the trigger. + 
POW!! What a sound! I figure 
we aren’t really destroying the 
ozone layer fast enough, so I go 
out of my way to think up new, 
ways to use the Photographer’s 
Favorite Aerosol. Bruce Kinch 

, thought of another way, which_I 
‘ call Kinch’s Geyser. He removes 
the cap from a littte plastic 
squeeze-bottle of lens cleaning 
ae = fluid. The exposed, naked nozzle 
of the lens cleaner waits breath- 
lessly as the nozzle of the Dust- 
didn’t? Jerry’s techuique saves Off is lowered onto it. When noz- 
time and paper. zle meets nozzle, Bruce squeezes 
Stanley Skowronski, distin- the trigger of the Dust-Off, and 
guished inventor of the 60-watt, Continued on page 26 


in order to torture a tone into re- 
vealing itself, but I’d always 
thought you took care of fall-off 
at the enlarger. But what if you 
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Professionals, dedicated to the 
total photographic experience. 


194 Harvard Ave., Allston , Mass. (At Harvard & Comm. Ave. 
on the MBTA Green Line) Tel. 783-4855 Mon.—Sat. 9-7 


To Boston Phoenix readers 
from Popular Photography 


Take Pictures like a pro 
with Popular Photography. 


PLUS! Special Issues ! They 
freshen and enlarge your 
mastery of special fields of 
photography .. . 
Complete coverage! 20 
regular departments give 
you across-the-board 
coverage of the whole wide 
world of photography. 


Now’s the time to join the 
half-million experts and ad- 
vanced amateurs who read 
POP PHOTO! 


And now you can 
do it HALF-PRICE! 
Only $3.99 per year! 
Use the handy coupon 
below. Do it today! 


The complete photo 
magazine written and read 
by experts. 

You better your skills, in- 
crease your enjoyment, 
when you read POP - 
PHOTO... . 

You get professional ap- 
praisals of new cameras 
and gear in monthly Lab 
Reports .. . 


You see great pictures in 
color arid in black and 


Popular Photography 

P.O. Box 2775 

Boulder, Colorado 80302 

Please enter my subscription for. the term I've 
indicated below. 


white... ~ 


You learn the experts (11 year $3.99 {12 years $7.98 
tricks-of-the-trade . . . enclosed ‘Bill me 
improve your movie- Address 
making darkroom City 
techniques .. . Zip 
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Part two: camera equipment 


By Clif Garboden 

There’s a new photographic 
product born every minuté. Or so 
it would seem. Photo product 
manufacturers are continually 
modifying, improving, redesign- 
ing and evolving their lines at a 
pace that even the most ded- 
icated equipment freak finds 
dizzying. 

No new products list can be 
complete. Certainly not ours, 


‘but what follows is a description 


of some of the recent quality 
innovations introduced to the 
marketplace by major equip- 
ment manufacturers as well as a 
few consumer items deserving of 
attention. 


From Nikon 


The Nikkormat FT2. The Nik- 
kormat has long been consid- 
ered the poor man’s Nikon. It is a 
professional quality 35mm SLR 
with hobbyist-oriented features. 
The new Nikkormat FT2 is no 
exception. Innovations on the 
older Nikkormat models _ in- 
clude a built-in hot shoe at- 
tached atop the prism head, a 
new flash sync circuit that al- 
lows for the use of electronic 
flash or bulb-flash units from the 
same terminal without manual 
switching, and the use of a silver 
oxide battery which should pre- 
vent the metering system from 
failing at low temperatures. 
The FT2’s most noticeable im- 
provement involves the ASA/ 
shutter speed selector lever. Un- 
fortunately Nikon has insisted 
on keeping this mechanism 


where it least belongs — down 
around the lens mount. No one 
has ever found this design to be 
in any way convenient, but at 
least the FT2 has added a spe- 
cial lock release for the ASA set- 
ting control which will prevent 
users from changing their film 
speed setting by accident. 

The FT2 gives shutter speed 
read-outs through the viewfind- 
er below the needle-match me- 
ter display. It even shows you the 
two bracketing speeds in case 
you forget that 1/60 is slower 
than 1/125 but faster than 1/30. 

The FT2 accepts all previ- 
ously marketed Nikkor lenses 
and Nikkormat accessories. The 
camera has a 12mm center- 
weighted metering system, a Ni- 
kon “K” (split image) focusing 
screen, a 1/125 flash sync, a hing- 
ed back and the over-sized pres- 
sure plate and roller-type film- 
flattening system similar to that 
found on the Nikon F2. 

Body priced over $200. See 
dealer for details. 


From Miranda 


The Miranda dx-3. Another 
gadget-filled camera body from 
Miranda. The dx-3 has at least 
one valuable innovation — a 
four-way split-image rangefind- 
er located in the center of its fo- 
cusing screen. This allows the 
user to split lines for focusing 
whether they are vertical, hori- 
zontal or diagonal relative to the 
edges of the frame. 

Other dx-3 features include a 
spiffy built-in through-the-lens 


meter read-out in the viewfind- 
er. Working on the questionable 
principle that there is one and 
only one correct exposure for any 
given photograph, Miranda has 
built in three light-emitting di- 
odes (LEDs) that light up as you 
adjust the f-stop or shutter- 
speed setting. They are labeled 
“—" “+” and “OK,” which is 
both insulting and inaccurate. A 
positive note on the dx-3 read- 
outs — both the shutter speed 
and f-stop are displayed in the 
viewfinder. 

The dx-3 comes with one to- 
tally useless feature‘ — a red 
light built into the front of the 
camera body that lights up when 
the self-timer is activated. 

The dx-3 has electronically 
controlled shutter speeds, ac- 
cepts all Miranda and most ac- 
cessory lenses, and carries a 


three-year factory warranty. 
Consult dealer for prices. 


From Minolta 


The Minolta XE-5. This is an 
‘electronic’? camera, which 
means that a miniature battery- 
powered circuit automatically 
changes the shutter speed to 
compensate for varying light. 
The user selects the f-stop and 
the circuit does the rest. Fortu- 
nately the XE-5 is equipped with 
the means of defeating this fea- 
ture when the user feels the heed 
for manual control. The auto- 
matically set shutter speed is 
displayed in the viewfinder so 
the photographer will know 
when it drops below appropriate 
hand-held times. Automatic 
shutter speeds are “stepless,”’ 
that is, they include every possi- 
ble time between 1/1000 and four 
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seconds. Manual speeds are set 
in normal step increments. 

The XE-5 accepts the full line 
of Minolta lenses and has a spe- 
cial bayonet lens mounting sys- 
tem that lets the user change 
lenses without reprograming the 
meter. The XE-5 also incorpo- 
rates some fail-safe features that 
shut off the automatic circuits 
when battery power is too low. 
Consult dealer for prices. 


From Honeywell 


The Pentax K2. The newest 
Asahi camera on the market re- 
places the traditional threaded 
Pentax lens mount with a new 
three-pronged bayonet system. 
This means that only new bayo- 
net-mounting Pentax lenses will 
fit directly onto the camera. Ac- 
cessory lenses and older screw- 
mount Pentax lenses can be used 
only with adapters. The K2 is 
another ‘‘electronic’’ camera 
that sets shutter speeds in re- 
sponse to f-stop setting and light 
conditions. Metering is done at 
full aperture with the new Pen- 
tax lenses, but not with any lens 
that requires a mounting adapt- 
er. This constitutes a big pain for 
the photographer who must fo- 
cus at maximum f-stop and then 
close down to the desired expo- 
sure setting before shooting. 
Automatic stepless shutter 
speeds save time only with the 
new lenses. 

The Pentax K2 exposure sys- 
tem has a manual override and 
settings that permit the user to 

Continued on page 26 


Join our gallery membership program. 
substantial discounts on photographic books, 
photographic supplies and equipment, 


PANOPTICON GALLERY OF PHOTOGRAPHY 


187 Bay State Road, 


Boston 


showing photographs of theatre and dance 
by Max Waldman through October 9th 


Next show: 


For more 


Winogrand / Bravo Portfolios 


The $10 yearly fee will entitle you to 
matting and framing supplies, 
information call Chris 267-8929. 


and 


We also offer the finest black and white custom photofinishing work in Boston, 


Unchallenged Price! 


BONUS: 


Tube 


$4 g99°° Complete 


Automatic Extension 


Single lens reflex camera with behind-the-lens 
“gplit-beam" CdS meter. The exclusive “beam 
splitter” between pentaprism and focusing screen 
diverts exactly 12% of light entering the lens to the 
behind-the-lens CdS meter to provide precise light 


measurement everytime. 


« Films speed 6 to 1600 ASA 
* Automatic film loading 

¢ Bright viewfinder 

Micro-screen focusing 
einstant return mirror 

© Shutter cocking warning signal 


* Focal plane shutter with Speeds from 1 to 1/500th second 


plus 


«Lens interchangeability, 20mm to 1000mm, accepts 


automatic lenses 
¢ Rapid film advance 
* Convenient shutter release lock 
Flash “F” & “X" synch 


* Batter saving meter activating button 


Extremely close focus 
* Automatic exposure counter 
© Depth of field preview 


* Accepts full range of lenses and accessories. Advanced 
automatic camera at a remarkable budget-pleasing price 


Hanimex-Praktica Super TL* 


(Accepts all Pentax mount lenses) 


with Hanimex solid State 


SOLID STATE 


“Everything Photographic’: 
466 Main St. 
Wakefield, Mass. 01880 
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Rolling Along with Paper 


We’ve got one word for you: “plastics” 


By Jonathan Goell 

Ever: since 1889, the fateful 
year that Eastman Kodak intro- 
duced its first roll film Model 1 
camera with the futuristic slo- 
gan, “You push the button — 
we'll do the rest,” the photog- 
raphic community has indulged 
itself in a breakneck race for 
speed: speed in films, speed in 
camera use, speed in processing, 
speed in seeing, indeed, speed in 
the speed of speed. 

In keeping with the past jazz- 
tempo developments in photog- 
raphy, another quicksilver prod- 
uct has hit the shelves: the rap- 
id processing plastic resin-coated 
printing stocks, known as RC 
papers. They are ingenious yet 
simple, solidly usable if not ele- 
gant — they are rarely used for 
exhibit prints — competitively 
priced with regular papers and 
available around the world from 
all of the major manufacturers 
(Kodak, Ilford, Agfa, Gaf, Lum- 
inous, Spiratone). 

The construction of RC paper 
is simple: a regular sheet of pho- 
tographic paper is coated and/or 
impregnated with plastic resins 
which acts as a waterproofer. 
Such a sheet of paper can be 
processed and dried to nearly 


archival standards in a few min- 
utes because the paper base ab- 
sorbs no chemicals or water. 

RC paper developed from the 
war-time practice of wax-coating 
the papers used for aerial sur- 
veillance prints. These were 
quickly machine developed and 
dried in long rolls, using very lit- 
tle water. During the ’60s, Ko- 
dak introduced RC color papers 
to the commercial processing 
labs with much success. Other 
manufacturers followed suit. 
Then Kodak introduced the 
black and white papers about six 
years ago to the labs and the 
public. The darkroom has never 
been the same. 

Not that RC has yet replaced 
such beautiful and aristocratic 
papers as Agfa Portiga Rapid, 
Ilfobrown or even the old dur- 
able, business-like Kodabrom- 
ide or regular Polycontrast. But 
consider: suppose you want to 
compare the differences be- 
tween RC gloss surface and a tra- 
ditional, non-coated paper, say, 
Polycontrast Rapid F. (“F”’ in- 
dicates a glossy surface.) You 
have determined the correct con- 
trast filter and exposure for each 
sheet, and after exposing both in 
succession, slip them into the 


This Coupon and $1.00 
ADMITS TWO 


To Lechmere’s 1975 


Sight and Sound Show 
a 


Hynes Auditorium, Boston 


, October 11, 12 noon — 10pm 
Sunday, October 12, ipm — 8pm 
Monday, October 13, 1pm — 6pm 


Admisstion without this ticket — 


Saturda 


This coupon must be exchanged at entrance to show 


$1.00 per person 


print developer at the same 
time. After two minutes, when 
development for both prints is 
complete, you remove them from 
the developer, let them drip 
drain for five or 10 seconds, then 
run them through a tray of stop 
bath and deposit them in the 
first of two fixing baths. (Use two 
because the second one remains 
fresh for a long time.) Up to this 
point, both prints have gone 
through identical procedures. 
Now come the differences. 

The regular paper print has to 
remain in each fixing tray for 
five minutes with frequent agita- 
tion — sifting, flipping over, in- 
terleaving, rocking the tray. The 
RC remains in each tray for only 
one minute with agitation — or 
in one tray for two minutes — 
and then is transferred to the 
running water wash for a total of 
four minutes. By the time you 
have squeezed and laid out the 
wet RC print to air dry on a dry- 
ing screen, bath towel, clothes 
pin or clean counter top, the re- 
maining paper print might be 
ready to transfer to the first 
wash, after fixing, where it will 
have to remain for five to 20 min- 
utes. Then it will go for 10 min- 
utes into a hypo-clearing bath 
which helps the water wash the 
chemical residues from the un- 
coated paper fibers. This step is 
unnecessary with RC. To assure 
reasonable image stability, the 
paper print should be washed for 
at least another 15 minutes but 
preferably a half hour or even an 
hour in a good print washer. 
Then you dry it either by air for 
three to eight hours, during 
which it may curl up, or by elec- 
tricity in a costly dryer for five to 
10 minutes. The RC print, of 
course, has dried long since. 

What have you saved by using 
the RC enlarging paper? About 
an hour to an hour and a half of 
washing and drying time, a lot of 


PHOTOGRAPHY 


AT PROJECT INC. 


BEGINNING. INTERMEDIATE € ADVANCED 
COURSES 


also. photo-silkscreen 
children’s photography 


DARKROOM RENTALS 
art € ceramics courses offered 


-FOR MORE INFORMATION CALL: 
PROJECT INC. 141 huron ave-Camb.O2136 


491-0187 


water, some fixer and even some 
electricity. Add to this the time 
saved by not having to fix for 10 
minutes, long-wash and dry per- 
haps dozens of prints, let alone 
one, and you’ve saved enough 
time to get to sleep at a decent 
hour. 

We said that you would rarely 
use RC papers for a quality exhi- 
bition. The RC paper has a 
strange, slick surface that has an 
unmistakable look of plastic. (It 
is plastic.) As yet, the sultans of 
Rochester and the other manu- 
facturers have not made an RC 
paper that does not look — well, 
tacky, when placed next to the 
world’s finest and most sumpt- 
uous printing stocks. I suppose 
the day will come when a super 
paper is made with a plastic- 
coated paper base, but it’s not 
here now. 

Most serious photographers 
will prefer the more interesting 
surface and tonal character- 
istics of the regular “paper” pap- 
ers. The great master Paul 
Strand claims that for reasons of 
commercial expediency the pa- 
per manufacturers have, over the 
years, removed nearly all of the 
old first quality long scale pa- 
pers. The beautiful platinum pa- 
per used by Strand, Stieglitz, 
Weston and countless others 
comes to mind. Maybe for those 
same reasons the purely artistic 
workers in the photographic 
community may never see the 
introduction of an RC paper that 
rivals their present favorite 
emulsions. In the meantime, 
however, use the RCs because 
they are easy to work with and 
there are ways of getting very de- 
cent, though not elegant, results 
from them. 

In using RC stock try to es- 
tablish a longer than normal 
print development time, say, 
two-and-a-half to three min- 
utes, rather than the recom- 
mended one to two minutes. Do- 
ing this requires somewhat less 
exposure under the enlarger 
which will give slightly greater 
contrast to the developed print. 
You may have to develop the 
print face down for part of the 
longer time to avoid fogging from 
the safelight. But you will de- 
velop the exposed silver in the 
dark areas right down to the 
paper base, giving added 


strength and scale to the RC 
blacks which usually need it. 
You may also gain some addi- 
tional separation of close shad- 
ow tones, a useful advantage. 

It also might be worth trying 
developers other than the rec- 
ommended types. For example, 
though Dektol is suggested by 
Kodak for its Polycontrast Rap- 
id RC and its separate contrast 
grade paper, Kodabrom RC, Ed- 
wal’s liquid concentrate devel- 
oper Super 111 seems to work 
better. With the Edwal, the 
black tones appear to sit less on 
the surface — an unfortunate 
trait peculiar to the RC glossy 
stocks. The matt-surfaced “N” 
paper does not suffer from the 
problem, but its blacks seem less 
deep than the “‘F”’ surface. 

Poly-RC seems to do a great 
job separating close highlight 
tones, so you might actually find 
it easier to print overexposed or 
high key negatives on this than 
on traditional papers. 

Toning materials can be used 
both to alter the neutral image 
tone and to give added perman- 
ence to the image itself. It is for- 
tunate the RC paper tones 
quickly, as some feel that the 
current RC stocks may not have 
the image stability of other pap- 
ers. A little toning can extend 
the life of important pictures, 
particularly if they are to be ex- 
posed to light for long periods of 
time. If you are making many 
prints but only toning a few, 
wash and dry all the prints first. 
If an RC print soaks or washes 
-much beyond the recommended 
times — say, while you are fin- 
ishing the last prints of the whole 
bunch — the corners of the 
emulsion may separate from the 
base. To avoid this, dry them all, 
choose the ones to tone, wet or 
fix them again according to the 
instructions, and then tone 
them. To prevent overtoning, 
keep a similar untoned print in a 
tray of water to monitor the tone 
change. Finally, mount prints 
with a low temperature press on 
the new mounting tissues de- 
signed for RC. Placed under 
glass, such a quickly but care- 
fully processed print will com- 
pare more or less favorably to 
most other papers. If it’s to be re- 
produced, it will do so as well as 
any other paper. 
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364 Brookline Ave., Boston 566-5448 
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With this ad and purchase ee < 
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COUPON 


- Save dollars on all equipment during 
WHEELER DEALER WEEK at University Camera 


LET’S MAKE DEAL! 


Coupon must be presented at either location 


THIS WEEK ONLY! 


§ includes: | 
Prism & Newfinder. Clean out interior of 
§ Camera. inspect for Wear & Damage. Clean out- 


side. Minor Shutter & Meter Adjustment. 


BINOCULARS 


7x35 
Reg. 79° 


as 


' KODAK 
8 CHROME FUJI NEW CONTEMPORARY 


| #780 116" 135—20exp. BESELER 23C Il 
ay 
#860 194 
Travelite Tripods 


List 48” 


BAG 
$ 
SOligor 84° List 129.95 
Pe angles telephoto s Assorted 
50% OFF GADGET BAGS 


Excludes the new 
Soligor CD Lenses 


Small 2” Large 


master charge 


University of Mass. Medical Schoo ross from Sea & S 
Phone 791-2134 
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How Squeeze 


Playing with the emulsion that would not die 


By Joe Novak 

The coating on 
a piece of photographic film is a 
bit like fruit Jello. This suspen- 
sion of silver halide crystals is 
popularly termed a _ photo- 
graphic emulsion, and although 
it’s not as good to eat as those lit- 
tle grapes, cherries and banana 
slices, it has its uses. Namely, we 
place it inside our usually very 
expensive glass and metal boxes 
and make pictures of our unfor- 
tunate progeny, our sexual/emo- 
tional companions and the 
places we have been with those 
people. Sometimes, we even at- 
tempt to record our feelings 
about the outside world. But in- 
side or out, I have seen evidence 
that all too often the feelings get 
lost in translation, and usually 
as a result of poor technical qual- 
ity. Now, given the characterist- 
ics of today’s cameras, films and 
developers, a person really has to 
try to fail. So if your 35mm _pho- 
tography is less than it should 
be, my purpose here will be serv- 
ed if I can get you to stop trying 
so hard. 


There was a time when I would 
have had to recommend a fine- 
grain film. Nowadays, that’s 
about the only kind you can buy, 
with the exception of a few spe- 
cial-purpose films like Kodak’s 
ultra-fast 2475 Recording Film. 
Even that has improved since its 
introduction, to the point where 
I am hearing complaints from 
photographers who used to use it 
for special grain effects that it no 
longer is grainy enough for that 
purpose. Fast films such as II- 
ford’s HP-4 and Kodak’s Tri-X, 
at their cufrent state of evolu- 
tion, are thin-emulsion, fine- 
grain products that can provide 
the careful worker with superb 
results, and their speed and ex- 
cellent latitude make them the 
usual choice of photojournalists. 

For a good craftsman, there is 
surprisingly little difference in 
the quality obtained between a 
fast film and a medium-speed 
film. Those who think otherwise 
usually gave up using fast film at 
a very early age, before they 
knew what they were doing. As 
their experience increased, so 


A ‘dog day afternoon in Derry, N. H., shot on Ilford FP4and developed in 
FG-7 with sulfite (no model release available) 


did the quality of their pictures 
on the medium-speed film. And 
had they stuck with the high- 
speed product, their results 


SVIVITAR 272 AUTO THYRISTOR 
BOUNCE FLASH 


CAMERA STORES 


engineering drawing 
to show them. At under $90 it is 


quite a package! 

Automatic Bounce Flash. The 
272 head tilts from 0° to 90° so 
you can bounce the light for 
softer lighting effects And the 


click stops make it easy to record 


and duplicate lighting effects 


The built-in sensor always faces 


the subject and measures the 
reflected light for perfect. auto- 
matic exposures Even if you 


move closer or farther away from 


the subject you can get the 


proper exposure without chang- 


ing the f stop on your lens 
And the 272 has extended the 
range of automatic operation 
to 25 feet 


Thyristor Circuitry. Saves energy 


which makes it possible. at 


distances up to 8 feet to recycle 
faster than you can advance the 


film And you get more flashes 
per set of batteries 


Fast Recycle Time. With the 
Thyristor Circuit the 272 can 
recycle in less than one second 
at distances up to 8 feet On 
manual or with optional AC 
adapter it takes a little longer 


New Battery Tec’ y. The 
272 is one of the first of its kind 
to use the new. powerful Mallory 
MN 1604 alkaline battery This 
means a smaller. lighter unit with 
plenty of power 
Choice of f stops. Three auto- 
matic f stop settings give you 
greater control over depth of 
field Plus manual operation 
Plenty of power. Guide number 
of 50 with Kodachrome 25 
This. with achoice of f stops 
and Thyristor Circuit gives you 
all the power you'll usually need 
Other features. Lighted calcu- 
lator dial Locking hot shoe for 
cordless operation Open flash 
contro! Wide angle attachment 
Optional AC 
Ask for a demonstration at our 
Vivitar dealer And while you re 
there see the other Vivitar 
electronic flash units. with a 
choice of features and prices 


*Batteries not included 


Vivitar 


BOSTON 


QUINCY 


284 Boylston St., 
CAMBRIDGE Harvard Sq., Opp. Widener Library 868-2366 
CAMBRIDGE 185 Alewife Br. Pkwy., Fresh Pond Circle 868-2366 
1387 Hancock St. in Quincy Square 


Opp. Public Garden 266-6366 


773-8500 


Focusing on Photographic 


would have improved just as 
much. But a habit is a habit. 
There are plenty of medium- 
speed films to choose from and 
some excellent reasons for using 
them, but grain is not one of 
them. Tonality could be one 
reason. Each photographic 
emulsion has its own personal- 
ity — strong in some areas, weak 
in others. This personality can 
be expressed in the form of a 
characteristic curve, and this 
curve tells us objectively how a 
film reacts to exposure. On a 
more practical level, you may 
notice that the skin tones in your 
portraits are more beautiful 
when you shoot with film B in- 
stead of with film A. Whatever 
shortcomings film B may pos- 
sess and whatever advantages 
film A may have seem unimpor- 
tant in light of that fact, at least 
when you are shooting portraits. 
If you like to employ shallow 
depth-of-field to isolate your 
subject from the background, 
you'll find it much easier to ac- 
complish with a medium-speed 
film than with a fast one. Il- 
ford’s FP-4 is widely regarded as 
the world’s best medium-speed 
film. Also-rans include Kodak’s 
Plus-X, Adox KB 21 and Fuji- 
pan. When great depth-of-field 
coupled with a high shutter 
speed is the game’s name, how- 
ever, there’s no substitute for 
fast film. Those of use who walk 
the streets with a pre-set cam- 


era want to be able to record in- 
stantly events that only last for 
an instant. A high shutter speed 
(1/250 sec. or 1/500 sec.) pro- 
vides a sharp picture that will 
stand up under great enlarge- 
ment: A small aperture used on a 
normal or moderate wide-angle 
lens lets everything from a few 
feet in front of the camera to in- 
finity be in focus. And, of course, 
when the light’s low, a medium- 
speed film in your camera can 
make you feel positively foolish. 
When the light’s good and the 
subject matter relatively pre- 
dictable, take advantage of the 
absolutely marvelous definition 
obtainable from the slow, ultra- 
fine-grain films such as Ilford’s 
Pan F, Kodak’s Panatomic-X 
and Adox KB 14. These films de- 
mand a little extra care on your 
part if you’re to derive the maxi- 
mum quality they can deliver, 
but it’s well worth the effort. 
Obtaining the highest pos- 
sible quality from your 35mm 
films is only possible if all the 
components of the system are 
under your control. This usually 
means that you develop the film 
yourself, and that you are famil- 
iar with the characteristics of the 


developers you use. It also re- 


quires that you be aware of the 
performance of your equipment. 
A good, reliable thermometer is a 
necessity. I recommend one of 
the stainless-steel dial types, 
either the Weston or the Bes- 
eler. They are accurate, easy to 
read and responsive to sudden 
changes of temperature. It’s en- 
tirely possible to use the kitchen — 
clock for a timer, so long as you 
remember where.the big hand 
was when you started. But if you 
can afford a good darkroom 
timer like the Gra-Lab, you 
won't regret the purchase. A 
water filter filled with particles, 
scum and assorted crap can be a 
lovely sight when you reflect that 
the stuff’s in the filter and not on 
your negatives. 

Did you know that the shutter 
speeds on that expensive SLR 
you just bought may well differ 
significantly from the values 
marked on the dial? It’s a com- 
mon occurrence, particularly on 
the three highest speeds. In this 
case, ignorance is anything but 
bliss. There’s no cause for pan- 
ic, however. Just have the speeds 
checked. Any camera repairper- 

Continued on page 22 


No matter what the subject, we are discreet — and we can handle it! 
In black and white, or LIVING Color 


Black & White 


Color 


Slides 


develop & Print 

12 exp. — 3.89 

20 exp. — 5.65 

36 exp. — 9.17 
contact sheets — 3.25 
enlargements 

5x7 — 1.25 

8x10 — 1.75 

11x14 — 3.00 


develop & print 

12 exp. — 5.34 

20 exp. — 7.90 

36 exp. — 14.08 
contact sheets — 3.50 
enlargements 

5x7 — 1.75 

8x10 — 3.85 

11x14 — 8.95 


20 exp. — 2.95 
36 exp. — 4.80 


Movies 


Super 8 — 3.15. 
8mm — 3.15 


All orders must be accompanied by check or money order 
Including 75¢ postage & handling 


Discreet Photo Labs 


Box 5266 c/o Boston Phoenix, P.O. Box 368 
Kenmore Station, Boston, Mass. 02215 


TOP CASH 


for used equipment 
from the area’s 
largest buyer of 
photographic 


uipment. 
MONE Y ON THE SPOT! 


Pic&Disc 


Re 


Bridgewater Center 


697-2229 


Fashion Photography 
Seminar 


week nights Saturdays 

Opportunity to experience fashion 

and advertising photography. Work 

with TOP BOSTON MODELS as the 

pros do — full use of our professional 

Studio call Cameo Studios of Boston 
i: 
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We've packed so many sdvanced 

festures into this new model we 

Me 

? 

« 

a 

Ay 

4 : 
‘ 

i 


Pentax human engineering 
creates cameras that understand you. 
a, Now available in both screw-mount 
and bayonet-mount models. 


Honeywell a - Honeywell Pentax 
Pentax SP1000: Spotmatic F: 
the ideal way | the world’s most 


popular 35mm 


PENTAX 


ntax KM: 


mount version 
ofthe 


s most 


Pentax cameras have long been re- You'll find even more expressions of 
nowned for their “human engineering,” a human engineering in the K _ series 
unique blend of superb design and camera body design. The edges have 
placement of controls that gives these been beveled to make them more com- 
cameras an almost uncanny feel and bal- fortable. You'll notice that the self-timer 
ance. * is smaller and placed out of the way to 
And now, this dedication to human en- give you more gripping room. A new 
gineering has been carried almost to the plastic thumbguard makes the film ad- 
ultimate in a new K series of cameras, so vance lever even more comfortable. The 
carefully and thoughtfully designed, you focusing ring on every Pentax lens has 
may think they were engineered spec- been given new knurling and a softer, 
ifically for you and your needs. rubber ring for no-slip gripping. And new 
You'll first detect this in the new Pen- synchro plugs accept screw-in cords to 
tax bayonet-mount. It locks in less than hold the flash more securely and to help 
one quarter of a turn, yet is probably the prevent flash failure. 
most secure mount of its kind thus far Small changes? Perhaps. But when 
conceived. By placing your fingers on lo- you add them te classic Pentax 
cator nodes you'll find on the lens and craftsmanship, they add up to cameras 
the camera body, you can even change _ _- ___ that are more human, more responsive, 
lenses without looking. Quickly and ef- more a part of you. And that serve as a 
fortlessly. . better catalyst for your creativity. The K 


series: cameras that understand you. 
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which viewfinder has 
both optimum bright- 
ness and unexcelled 

focusing accuracy. 


A bright viewfinder is a desirable attribute in a camera. A finder that lets you 
focus quickly and precisely is an essential one. Unfortunately, if the viewfinder 
screen is ground to yield the brightest possible image, it also makes focusing harder, 
particularly if you’re not viewing through the center. 

There is a critical point in viewfinder design at which brightness is excellent, yet 
focusing is supremely fast, easy, accurate. The finder of the new Nikkormat FT2 is 
one of the foremost examples of this ideal design. 

The FT2 finder screen is much of the secret. Patterned after the “Apollo” acreen 
which Nikon developed for NASA, it features microprism, split-image and ground 
glass focusing aids! The result is maximum versatility with the widest range of lenses. 
And the image you see is almost life-size, so you can view with both eyes open — the 
ideal technique, especially with action shots. What’s more, there’s an extra-large 
mirror in the FT2, to virtually eliminate the image cutoff caused by extra long 
telephoto lenses. 

You can learn more about cameras — and film and composition and technique — 
at The Nikon School of Photography. This famous 11-hour short course will be in 
your area some time this year. For a schedule, plus details on school and camera, 
see your dealer. Or write for Lit/Pak 30. Nikon Inc., Garden City, N.Y. 11530. Sub- 
sidiary of Ehrenreich Photo-Optical Industries, Inc. (In Canada: Anglophoto Ltd., 


Nikkormat FT2 


It brings out the Nikon in you 


OTHER LOCATION: 627 Commonwealth Ave. at B.U. Phone 281-3235—Park Free at Gull Staion 
CAMERA STORES 


*W* newtonville 
camera 


831 Washington St. 
Newton 965-1240 


592-0904 


CAMBRIDGE: 
525 Mass. Ave. 
876-4966 


LYNN: 297 Union St. 


Continued from page 20 
son can check your camera’s 
shutter speeds in a few minutes, 
and at a very reasonable cost. 
Write the actual speeds next to 
the marked speeds on a small 
card, and tape this card to the 
back of your camera. Compen- 
sate for variations by adjusting 
the lens diaphragm. It will be 
one more part of the process un- 
der your control, and your pic- 
tures will be better for the ef- 
fort. While you’re at the shop, 
have your meter checked, too. 
Now to the developer shelf of 
the local camera store. Just look 
at all those cans and bottles and 
little boxes full of precious am- 
poules and vials of what must be 
rare anti-snake venom! You 
wonder if you can buy some of 
this stuff without a_prescrip- 
tion. Do you see that dumb- 
looking guy standing next to 
you? He’s never made a good 
picture in his life, but he has 
tried every developer you see be- 
fore you — once or twice. He 
lives and breathes photochemis- 
try, and he is here to pick up a 
package of the new Pimple- 
plasma Y, a remarkable formu- 
lation that literally sculps the 
image with patented Enzyme 
Action, and that will make all 
other developers obsolete. This, 
at last, is the answer! He’ll go 
home, shoot another roll of film 


| of his good friend Test Chart, 
| and develop the roll in Pimple- 


plasma Y. Later, microscopic 
examination of the negatives will 
reveal that he has failed again. 
But he’ll be back next Saturday 
to resume the search. : 

Don’t let this happen to you. 
Don’t become a Phenidone jun- 
kie. If you’re a beginner, your 
best bet is fast film and Kodak 
D-76, the stuff in the yellow can. 
It’s cheap, easy to use and good 
— as good as a developer can be. 
There really aren’t ‘‘better” 
developers, just different ones. 
D-76 yields moderately fine 
grain, excellent sharpness, plen- 
ty of tones to play with and fully 
utilizes the speed of your film. I 
recommend that you use it di- 
luted one-part developer stock 
solution to one-part water. Use 
the dilute developer once and 
discard. In general, when a 
choice is available, it’s advis- 
able to use a developer at the 
higher dilution. Microdol-X can 
also give fine results with Tri-X 
when used at the 1:3 dilution. In 
more concentrated form, how- 
ever, Microdol-X tends to give a 
somewhat mushy grain pattern. 

For very fine grain and mod- 
erate sharpness on fast and me- 
dium-speed films, Edwal FG-7 
and sodium sulfite is a good 
choice. The sodium sulfite is a 
solvent additive that does good 
things when used in modera- 
tion. To make a quart of mod- 
eration, put two level one-ounce 
coffee scoops of sulfite into a 
quart of clean water and stir un- 
til dissolved. One part of FG-7 
concentrate mixed with 15 parts 
of moderation yields a working- 
strength developer for one-time 
use. It produces gentle, fine- 
grain pictures and is a good 
choice for portrait photography. 
If you are developing one of the 
slow films, don’t add sulfite to 
the water. When using solvent 
developers, it is important to ex- 
pose a bit on the generous side, 
as there is some loss in effective 
film speed. 

Always use a soft-working, di- 
lute developer for very thin 
emulsion films like Panatomic- 
X. If you don’t, you’re wasting 
the good qualities inherent in 
these ultra fine-grain products. 
Energetic developers yield a. 
more contrasty result and in- 
crease graininess. The gentler 
formulations can enhance the 
definition of fine detail. They ex- 
ploit border effects within the 


. negative, resulting in images of 


high acutance. Acutance is edge- 
sharpness, exaggerated contrast 
Continued on page 24 


ee eee PAGE TWENTY-TWO / OCTOBER 7, 1975, PHOTOGRAPHY, THE BOSTON PHOENIX : 

a, 
5 
: 
@ 
we.” 
) 
= 
age 
wre 
4 
BOSTON 284 Boytston Opp. Public Garden 266 6346 
CAMBRIDGE Harvard Sq. Opp. Widener Library 206 
CAMBRIDGE 185 Alewite Br. Phwy.. Fresh Pond Circle 068 2346 
: Quincy 1387 Hancock St ir Quincy Square 773.8800 
i 
ac? 


1810 MASSACHUSETTS AVENUE 
LEXINGTON MASSACHUSETTS 


Have You “Yen” For New Camera? 
Then Buy Now and Avoid The 


| Price Increase 


e Canon quality in an 
economical price range 

Center-weighted through- 
the-lens metering 

e Hot shoe for cordless flash 
photography 

e Accepts nearly 40 Canon FD 
and FL series lenses 

e Exclusive breech-lock 
mount 


59,600 Yen 
$1 78.98 us. Currency 


The Olympus OM-1 Camera 
w/F1.8 Lens 
e Smaller — by 35% 


—eLighter — 23.2 oz. with 


50mm F1.8 lens 
e Quieter — Uses Air 
dampers on Mirror 
e Brighter — View finder im- 
age is 30% larger and 70% 
brighter 
86,240 Yen 


$258.98 U.S. Currency 


A 
Vivitar Point'n Shoot’ 


Pocket Camera 
Will Set You Free! 


F1.8 lens 


e Exceptionally lightweight 

e Exceptionally compact 

e Extra bright viewfinder 

e Faster responding Silicon 
Cell meter. 

e 1/1000 sec. shutter speed 

e Complete series of Fujinon 
lenses 

e Screw-in type Praktica 
mount to let you use your 
present lenses. 


53,273 Yen 
$1 59.98 us. Currency 


Vivitar 600 Point ’n’ Shoot 
Pocket Camera Kit. Kit in- 


cludes: e Wrist Strap 
e Camera e Batteries 
e Case e Plus a Free 
e Film Vivitar photo 
album 
12,637 Yen 


$37.95 U.S. Currency 


35 RC 


36, 623 Yen 


Vivitar Series 


135mm f2.3 Auto 
One of the fastest automatic 
telephoto lenses available to- 


The new Minolta SR-T200 


09.98 Us. Currency 59,600 Yen 


day. A superb lens for low 


Carrya fully automatic 35mm cam- 
era in your pocket. Automatic or 
manual exposure control. Range- 
finder focusing. Automatically sets 
flash exposures. Shutter speeds to 
1/500 second and “B.” With bat- 
tery, wrist strap, and case. 


light level telephoto 
applications. Focuses down 
to 3 feet. 


46,613 Yen $1 39.98 Us. Currency 


Open 9-6 Mon.-Sat. 
Fri. till 9:00 1810 MASSACHUSETTS AVENUE 
LEXINGTON MASSACHUSETTS 


$1 78.98 us. Currency 


A fine 35mm SLR doesn’t 
have to be expensive. 


Mail and Phone 
Orders Accepted 


862-2026 
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This Coupon and $1.00 
ADMITS TWO 


To Lechmere’s 1975 


Sight and Sound Show 
a 


Hynes Auditorium, Boston 


Saturday, October 11, 12 noon — 10pm 
Su ay, October 12, ipm — 8pm 
Monday, October 13, ipm — 6pm 


Admisstion without this ticket — $1.00 per person 
This coupon must be exchanged at entrance to show 


DIVISION OF 
ak. WOLESSMITIE CO. 


SPECIAL SALE 


LIMITED QUANTITIES 


WEEK tc 


See the all-new Canon TX, a picture-minded, quality 
SLR at an economy price! Center-weighted TTL 
metering, hotshoe for cordless flash and the famous 
Canon breechiock lens mount to accept nearly 40 
Canon lenses! 
With 1.8 lens. 

LIST $283°° 59° 


Everything a fine SLR should be. 
Loaded with every important 
professional feature, including 
Canon's QL Loading system and an 
unexcelled range of accessories 


Priced too Low to List even a booster meter. 


A compact rangefinder model with a fast, 
1.7 lens, the Canon QL System for 
fumbieless loading, automatic metering and 
flash! All the features you want for easy, 
pocketable photography. 


List $187.00 SALE $93° 


eShutter-preferred full automation 
with a wide range of shutter speeds 

eUnique electro-mechanical shutter 

eUltra sensitive and responsive 
Silicon metering °1.8 Lens 


Canon s"4 


Small size, BIG potential 


*Fast, sharp Canon all-glass lenses, ¢ 
Date imprinting mechanism ¢ Fully 


$ 95 
Sale 109 
automatic exposure for a wide range of 

lighting conditions Coupled 


rangefinder * Automatic flash y 
photography with the new Canolite ED. 


LIST, camera and Canolite, 


Canon Sew Low-light shooting with 
7000 a zoom that 
The super 8 that's really 


super. Focuses down to 2 in- 
ches. Has 5-1 zoom, a split- 


LIST $450 


Sale $259°° 


image rangefinder. Plus other 
important features for a fan- 
tastic super 8. See the Canon 
512 XL. 


MALE 
MODELING 


* The Barbizon School Announces 
i their complete male modeling pro- 
’ gram including TV commercials, pho- 
tegraphic modeling, and fashion 
showing. 


For further information with no 
use this coupon or call 
Male Dept. at 266-6980 
. | BARBIZON SCHOOL Licensed by § 
739 Boylston St. Comm. of Mass. 
y Boston, Mass. 02116 Dept. of 


Education 


Mame 


for your 


PHOTO ADVANTAGE 
BURLINGTON MALL 


273-1910 


ISION 
WOLEXSMELEECO 
Monday-Friday 10:30 to 7 p.m.— Saturday 10: 30 to6 p.m. 
C ash—Master Charge—BankAmericard—No Checks Please 
Phone 876-3210 


by MAUREEN FRASER 
photograph exhibit at Coloriek-330 newsuny 
boston-sept. 15 to oct. 15-mon.—fri. 8:30 10 S30 


~The Pro Lab 


CUSTOM QUALITY 
Ektachrome & Vericolor film processing 
Color enlargements from 1 to 100 or more 
Duplicate slides, copies & print mounting 
B & W developing, proofs & enlargements 
330 Newbury St. Near the Pru. 


Continued from page 22 

at tonal boundaries in the image 
which occurs as a result of local 
developer exhaustion in the 
highlight areas and the invasion 
of fresh developer from adjacent 
shadow areas. Many of the 
developers available for slow 
films are designed as high-acu- 
tance formulations. Prominent 
among this group is the new 
Beseler FD series. Beseler’s FD 1 
and FD 2, like many of the one- 
shot concentrates that come in 
those nifty little bottles, are 
“‘compensating”’’ developers. 
They are designed to persecute 
shadow areas while giving high- 
lights the kid-glove treatment. 
This holds the highlights and 
prevents them from blocking up 
while deep shadow detail is de- 
fined. This makes printing easy 
and is especially helpful if the 
negative was exposed of a con- 
trasty scene. FD 3 is a fine-grain 
developer that gives a moderate 


‘increase in effective emulsion 


speed instead of cutting it back. 
The reason for this is that FD 3 is 
not a solvent developer. Rather 
than dissolving large grain 
clumps back to a reasonable size, 
FD 3 suppresses their formation 
in the first place. The FD series 
yields some of the sharpest re- 
sults I’ve seen. You won't al- 
ways want the sharpest picture 
you can get. It doesn’t always 
serve the photograph. But when 
you want it, it’s there for you. If 
you like what I’ve just de- 
scribed, you’ll probably also 
want to look into the likes of 
Neofin, FR and Tec. The price 
you pay for the quality and con- 
venience offered by these prod- 
ucts is money. 

A friend of mine, whose inter- 
national reputation as a dark- 
room wizard has earned him 
some very inviting invitations 
from lonely international mod- 
els who want to make the switch 
to darkroom wizard, develops 
much of his film in Rodinal. This 
developer has amazing keeping 
qualities in concentrated form, 
which happens to be so concen- 
trated that dilutions of one-part 
developer to 100 parts of water 
are not uncommon. He adds so- 
dium sulfite and develops his 
Tri-X in the stuff. By varying 
the amount of sulfite added, he: 
can arrive at just the blend of 
fine grain and high acutance he 
desires. Rodinal is very versatile 
and economical. The only diffi- 
culty it presents is that of meas- 
uring accurately the very small 
quantities of Rodinal required. 
Because many of my friend’s 
friends are actors, nurses and 
junkies, he measures his Ro- 
dinal hits with a hypodermic 
needle and syringe, but I imag- 
ine you could use a rubber-bulb 
pipette (big eye dropper) in- 
stead. 

Just remember that even very 
experienced people don’t use a 
half-dozen developers in their 
work. Find one or two that fit 
your needs and stick with them 
until you really know how to use 
them. You'll be so glad you did. 

Don’t neglect the rest of the 
process. Avoid over-fixing. Keep 
all solution temperatures — in- 
cluding the final wash — within 
a couple of degrees of the devel- 
oper’s temperature. Use wetting 
agent, and hang the film in a low 
dust area. 

One final bit of advice: a 
35mm negative is a very small 
piece of film. If you want all it 
can deliver, then use all of it. 
Print full-frame whenever pos- 
sible. Make your prints a little 
smaller. It’s quality, not size, 
that makes the photograph. 

Now, if you'll excuse me, I 
think I'll go and squeegie my- 
self. I used to work in a small 
commercial darkroom with a 
charming young woman who, as 
a lark, would squeegie me from 
time to time, and I never got over 
it. 
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Until now, color printing has been 

an involved process characterized by 
trial and error, critical temperature and 
time controls and all too often, dis- 
appointing results. But the Cibachrome 
color print system has 

changed all that. 


Forget 
everything 
you've ever 
seen or heard 
about color printing. 
Cibachrome’ is here! 


Now you can capture all the detail and 
richness of your slides in spectacular, 
fade-resistant prints. Prints so sharp 
and crisp, saturated and beautiful that 
they’re’comparable in quality to the 
best professionally-produced prints. 


A new color concept from start to finish. 
Unlike conventional color processes 

in which dyes are formed from color 
couplers during processing, the pure 
azo dyes used in the Cibachrome 

i process are incorporated in the silver 

halide layers during manufacture. 


: Buy Now ... Use Your ss = 


lant 
directly from your 


rown 
you 


The high quality dyes used in Cibachrome 
have far better color saturation than con- 
ventional chromogenic materials and have 
significantly superior stability. 


At last, color printing is practical 
for the home darkroom. 


The 3-step chemistry of the Cibachrome : 
process operates at normal room temperature a 
(75°with a +3°F temperature latitude). 
All of the 12-minute processing time, including 
a final wash, is innormal room light when the 
Cibachrome processing drum is used. 
There’s no reversal step. And because 
the system has been so uniquely formu- 
lated, the Cibachrome process has 
phenomenal latitude in exposure, filtra- 
tion, processing time and temperature. 
Stop by and see for yourself 
the brilliant new world of Cibachrome. 


PRINTS AS RICH AND DETAILED AS YOUR ORIGINAL TRANSPARENCIES 


Camera 
Stores 


INC. 


BOSTON 284 Boylston St., Opp. Public Garden 266-6366 
CAMBRIDGE Harvard Sq., Opp. Widener Library 868-2366 
CAMBRIDGE 185 Alewife Br. Pkwy., Fresh Pond Circle 868-2366 
QUINCY 1387 Hancock St. in Quincy Square 773-8500 
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Tricks 


Continued from page 16 

' the bottle of lens cleaner swells 
up. He quickly removes the 
Dust-Off, and the Jens cleaner 
climaxes in a most spectacular 
fashion, sending creamy jets sky- 
ward for what must be an eter- 
nity. At last, a slow, creamy 
lather drips down its’ receding 
sides, and with a final sigh or 
two, it comes to rest. Beautiful is 
the only word worthy to de- 
scribe it. 

I keep a box of Q-Tips within 
easy reach, and a little cup next 
to the fixing tray. Inside this cup 
is a weak solution of potassium 
ferricyanide. This stuff is Ultra- 
Brite for cheeks, noses, fore- 
heads and hair. The partially fix- 
ed print is then lifted from the 
fixer, and ferricyanide is painted 
on with the Q-Tip. Just before 
the desired degree of local 
bleaching is visible, the print is 
returned to the fixer, which 
neutralizes the ferricyanide. 
This technique requires some 
practice if it is to be used suc- 
cessfully. The solution of ferri- 
cyanide should appear a pale 
straw color. Don’t use a brush 
that has a metal ferrule, be- 
cause it will react with the ferri- 
cyanide and stain the print. 

If you have a sick relative or a 
former one, ask if you can have 
his old tubing, clamps and I-V 
bottles. They’re fun as well as 
useful to”have hanging about 


your darkroom. Why not? You 
won’t know until you ask. 

Need an extra timer for some 
operation or other? Why not use 
an egg timer? They’re beautiful. 
Woolworth’s offers a three-min- 
ute model for 49 cents. The Mu- 
seum of Science sells a rack of 
three timers — three, four and 
five minutes — for $1.25. How 
long can you hold your breath? 
How long can you hold your baby 
brother’s breath? Turn the tim- 
ers over again if necessary. 

Once upon a time, and it 
seems like eons ago, I worked in a 
large, mass-production photo lab 
in the Midwest. The dryer drum 
of the paper-processing mach- 
ine I operated was about the size 
of a steam roller. Together, we 
turned out thousands of jumbo 
prints each day. Guess what they 
had me clean and polish it with? 
Cake Bon-Ami!!_I rubbed it on 
with a soft, wet rag. When the 
Bon-Ami dried on the drum, I 
wiped it off with a soft, dry rag. 
It works for little dryers, too. So 
there’s no need to buy that 
weird, overpriced stuff on sale at 
the camera shop. 

Another aid: the lower lip of 
the Kodak Tray Siphon makes 
an excellent holder for a stain- 
les-steel dial thermometer, al- 
lowing you to continuously mon- 
itor the temperature of your 
wash water. 

If you like a bit of candy while 
you're printing, and you don’t 
like the taste of hypo, I’d recom- 
mend a Pez dispenser. Printing 
is, after all, a nostalgic occupa- 
tion. I usually listen to oldies- 


This coupon must be exchanged at entrance to show 


This Coupon and 
ADMITS TWO 


To Lechmere’s 1975 


Sight and Sound Show 


at 
Hynes Auditorium, Boston 


Saturday, October 11, 12 noon — 10pm 
Sunday, October 12, ipm — 8pm 
Monday, October 13, ipm — 6pm 


Admisstion without this ticket — $1.00 per person 


$1.00 


but-goodies while I print. 
Nothing like hearing ‘““You Are 
My Special Angel,” while an im- 
age of that angel is coming up in 
the developer. If you’re into ny-, 
lon, you can make some very ro- 
mantic portraits by holding a 
layer of stocking under the en- 
larging lens for a-portion of the 
exposure. A layer of plastic bag 
works well, too. A woman who 
photographs for one of the local 
rags made a rather nice portrait 
of me that she printed through 
her panties. When I learned this, 
I was deeply touched. 

I'll do almost anything to 
avoid using print-flattening so- 
lution. By the time I get to that 
point in the evening, I’m thor- 
oughly sick of solutions, and one 
more seems too much to bear. 
Besides, the stuff is detrimental 
to print permanence. If I plan to 
visit a friend’s dry-mount press 
soon, I'll lay the squeegied prints 
face down on fiberglass screens. 
Otherwise, I place them be- 
tween blotters and place a light 
weight on top. I have a dryer, 
and if I’m feeling ambitious, I’ll 
dry them most of the way at the 
lowest heat setting and then 
place the prints in the blotters. 
In the morning they’ll be bone- 
dry and unfluted. It isn’t easy to 
dry a print completely with heat 


— and without flattening solu- 


tion — and not have at least a 
little fluting at the edges. If you 
insist on trying, it’s helpful to 
overlap the edges of the prints. 
Keep the heat setting low. The 
more slowly the print dries, the 
less problem you have with 
fluting. 

And finally, when the going 
really gets tough, you can resort 


.to a magical chant I learned 


many years ago: 


YO-YO SKI WATTON- 
DOTTON 

UH-UH UH-UH! 

YO-YO SKI WATTON- 
DOTTON 

UH-UH UH-UH! 

ITTY-BITTY WATTON- 
DOTTON 

YO-YO SKI WATTON- 
DOTTON 

YO-YO SKI WATTON- 
DOTTON 

UH-UH UH-UH! 


SUBTRACTIY 


Is your current processing making 
your film tell you something? 


If you find that the results of your processing turns out to be revolting, then you need 
help. Subtractive Technology can provide you with all sorts of professional processing 
services that'll get you the right results everytime (when you need them too!). Services 


like: 
@Vericolor automatic processing eContact sheets 
fom day service available) ePrints 
e@Ektacolor processing e@Dupe transparencies 
e@Ektachrome processi e@Black & White 
(2 runs daily at 9:30 and 2:30; 
in at 9:30, back at 2:30, in at 2:30, einternegatives 
back by 9:30 the next day.) @Mounting and matting 
eRush Services Available eSpecial effects printing 
(At special charge) 


Whether you’re an Instamatic initiate or a Pentax pro, Subtractive Technology can get 
you just about any service you may need. After all, if you’re gonna act like a 
professional, you gotta act like one. 


Let us tell you! 


TECHNOLOGY 


tr 
(Conveniently located ¢ ose fo Hynes Auditorium) ~ q 
Boston Tel. 261-1887 * Open 8:30-5:30 Mon.-Fri. 7 


Continued from page 17 

program exposure adjustments 
of 1/4X, 1/2X, 2X and 4X into 
the automatic speed-selecting 
circuit. This is useful for shoot- 
ing strongly front-lit or back-lit 
subjects. Flash syne is set at 
1/125 second. ‘The K2 has a larg- 
er and brighter focusing screen 
than previous Pentax cameras, 
an ASA range of 8 through 6400, 
no DIN settings, a cénter- 
weighted through-the-lens me- 


ter, a battery check and two 
threaded PC outlets. 


The 25th Anniversary Strob- 
onar. What does a big corpora- 
tion do on the 25th anniversary 
of an invention? Of course they 
manufacture a limited-edition, 
polished chrome version of it, 
stick it in a lucite and walnut 
display case and sell it for $65 
more than the price of regular 
production units. 

This is exactly what Honey- 
well has done with the handle- 
mount Strobonar. For a mere 
$250 you can buy one of 1000 
numbered chrome plated 
Auto/Strobonar 782s, complete 
with display case. Just the thing 
for the mantle. The limited edi- 
tion models are identical (in- 
side) to the versatile, plastic- 
cased 782s. They are sold on a 
first come, first served basis and 
carry a five year guarantee. One 
of these tasteless wonders was re- 
cently awarded to MIT’s Dr. 
Harold Edgerton, developer of 
the circuitry that made elec- 
tronic flash units possible. 


Honeywell Strobonar 610 
Pressmaster. A bare-bones han- 
dle-mount strobe with no auto- 
matic exposure features. The 
unit is powered by a 510 Volt 
power pack. Its only feature is 
built-in high and low power set- 
tings which give the user a choice 
of guide numbers and therefore a 
choice of f-stops and lighting 
characteristics. At ASA 400, for 
example, the unit may be ope- 
rated with a guide number of ei- 
ther 160 or 230. 


Auto/Strobonars 380S and 
480S. The newest introduction . 
into Honeywell’s line of shoe- 
mount electronic flash units. 
The S series strobes are powered 
by built-in rechargeable NiCad 
batteries. Both the 380S and the 
480S are automatic units with a 


manual option. 

Automatic exposure control 
means that the user selects.one f- 
stop appropriate for a given 
film’s ASA rating and lets a 
built-in sensor and timing cir- 
cuit adjust the flash duration 
relative to the sensor-to-subject 
distance. This eliminates all the 
fiddling with guide numbers that 
plagues non-automatic strobe 
users. The system works fairly 
well and is available on many 
modern strobe units. 

Thyristor circuitry incorpo- 
rated into such units as the 380S 
and 480S conserves or expends 
power depending on the dura- 
tion of the flash, as opposed to 
older automatic-exposure 
strobes that spent a full flash 
charge for every shot. This 
means that the life of a power- 
pack charge and recycle time 
varies with use. Recycle time for 
the S series units ranges be- 
tween .4 and twelve seconds. The 
range in power-pack life is 36 to 
500 flashes per charge. 

The S series strobes have two 
important features. Both allow 
the user to select one of three 
power ranges for automatic ope- 
ration, which gives you a choice 
of three f-stops for every pic- 
ture. (Note: the maximum and 
minimum distances at which the 
automatic-exposure regulating 
system is effective is diminished 
in direct proportion to the pow- 
er range.) 

Secondly, S series units come 
packaged with snap-on light dif- 
fusers called “Strobodomes”’ (see 
below). The 380S comes with one 
“heavy white” diffuser. The 
480S comes with a complete set 
of four. Both units carry a man- 
ual-use guide number of 42 at 
ASA 25, 67 at ASA 64 and 75 at 


‘ASA 80. The 3808S lists at $99.95; 


the 480S at $149.95. 


Strobodome Sets. One of Hon- 
eywell’s most attractive new pro- 
ducts. These custom matched 
light diffusers replace the toilet 
paper and tupperware lids that 
people used to strap over their 
strobe lenses with duct tape. 

Strobodomes are available to 
snap onto either Honeywell shoe 
mount units or the 700, 800 han- 
dle mount series (also the 610 
Pressmaster). The Strobodomes 
are simple light diffusers that ef- 
fectively soften and bounce the 
light for direct flash. photogra- 
phy, thus minimizing harsh sha- 
dows. 

The Strobodomes designed to 
fit the shoe mount flash units © 
have a clear fresnel lens molded 


‘Corner of Longwood & Brookline Ave., between Beth Isr. 
& Deaconess Hospitais 


Our prices are guaranteed to be lower than any adver- 


tised price in Boston. We quote prices over the phone! 
And also stock a full line of art supplies 


The ultimate 
electronic SLR 


e Shutter-preferred full automation 
with a wide range of shutter speeds 

Unique electro-mechanical shutter 

© Ultra sensitive and responsive 
Silicon metering cell 

Accepts all FD lenses 

e Easy multi-exposure shooting 

e All metering information shown 
in viewfinder 


Canon 


Professional precision 
and versatility. 


© Over 40 lenses and 200 accessories 
|~~e Central area spot metering 
e Shutter speeds to 1/2.000 second 
® Breech lock lens mount 
© Ultra-sophisticated film 
transport system 


with ad and 
of any camera and 
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Four New Products 
You Won't See at the 
Sight & Sound Show 


The Hasslekon Step ’n’ 
Fetch Robot SLR. The per- 
fect camera for the totally le- 
thargic photographer. The new 
Hasslekon Robot SLR repre- 
sents the ultimate step in au- 
tomatic photography. This 
camera goes beyond automa- 
tic exposure control — even be- 
yond automatic focusing. The 
Hasslekon Robot SLR is equip- 
ped with a voice-activated sol- 
id state mini-computer. All you 
do is load it with film, state 
your picture requirements in a 
loud clear voice and the Hassle- 
kon Robot does the rest. 

The Robot SLR stands two 
feet off the ground on a pair of 
sturdy German-design tank 
treads powered by a 2.6 cu. in. 
Datsun engine. The camera 
body itself is firmly mounted 
on a seven-foot telescoping ex- 
tension rod with a Leica thread 
swivel-head. The Robot SLR’s 
“Computer Command Mo- 
dule,’’ housed in the steel 
above-the-motor casing, is cap- 
able of directing the camera 
body upward along the seven- 
foot extension, rotating it 360 
degrees and tilting it along a 
160-degree vertical plane. 

Say you want a picture of a 
drum major leading a high 
school band down Boylston 
Street. Just turn on the Robot 
‘SLR’s automatic mode and say 
“Go. Find band. Photograph 
drum major. Vertical composi- 
tion. Wide angle. Fill frame.” 

In response to these com- 
mands the Hasslekon Robot 
will dutifully barge through the 
crowds, intercept the band, po- 
sition itself in front of the drum 


major, lift the camera body to 
the appropriate height, set the 
exposure, focus and shoot. You 
couldn’t have gotten that pic- 
ture with any of the old-fash- 
ioned, hand-held, people-op- 
erated SLRs. You're too lazy to 
push through the spectators 
and the police wouldn’t let you 
into the street. The Hasslekon 
Robot can do things no photo- 
grapher would dare attempt. 
The Hasslekon Robot SLR 
mini-computer is programmed 
to recognize and understand 
437 commonly photographed 
subjects, including ‘‘ocean,” 
“dog,”’ “little kid,” ‘‘prosti- 
tute,” “political demonstra- 
tion,” “folk singer,” “rock,” 
“tree” and “brick wall.” The 
Robot SLR has an effective op- 
erating range of two miles. You 
need never take another pic- 
ture. You need never leave your 
house. The Robot is outfitted 
with a self-homing device that 
fixes on your approximate po- 
sition and returns obediently 
when its task is completed. 
Priced at just under $7326. 


The Rolliwell 936 Hat- 
mount Strobe. The new Rolli- 
well 936 electronic flash unit 
comes complete with miners- 
cap style helmet. The flash 
head mounts on top of the hat 
which mourts on the photo- 
grapher’s head and is powered 
by a 47-pound 6000-volt power 
pack wet-cell battery worn on 
the photographer’s back. The 
936 produces 1/7800 second 
flashes, equal to six times the 
intensity of the noonday sun. 
The unit operates at a guide 
number of 40,000,000 at ASA 
25. Recycle time is .2 millisec- 
onds with a fresh battery. Bat- 
tery life is estimated at three to 
four flashes per pack. Ideal for 


shooting press conferences and 
the state of Nevada at night. 
Priced at $3000. Extra power 
packs are available for $400 
each. Specially adapted fork 
lift carrying units sold for 
$2300. Imported slave-labor de- 
sign carrying units available for 
$6 an hour. State hat size with 
order. 


Edak Super 444 Film De- 
veloper. The Edak Super 444 is 
capable of developing Tri-X at 
ASA 400 and Plus-X at ASA 
125. But that’s not all. This re- 
markable, new, space-age de- 
veloper can also be used as an 
exquisite salad dressing or des- 
sert topping. The totally edible 
Edak Super 444 tastes great 
alone or diluted 1:5 with vod- 
ka. For company, add a sprig of 
mint. Stock up for your next 
party. Craig Claiborne said, 
“T’ve never experienced a bet- 
ter-tasting film developer.” 


The Bessega 43-X Sound 
Head Enlarger. For printers 
who like to have a little music 
to liven up those long hours in 
the darkroom. The Bessega 43- 
X has an AM-FM tuner and 
eight-track cassette tape deck 
built right into its head above 
the condenser. The two 6 in. 
full-range stereo speakers 
mounted on either side of the 
bellows are driven by a 30 watts 
per channel Sony amp mount- 
ed at the rear of the base- 
board. The new Bessega model 
sells for $568 dollars, lens and 
headphones not included. Spe- 
cial stabilizing clamps, sold se- 
parately for $6.50 each, may be 
added to the system to mini- 
mize lens board and focal plane 
vibration when the enlarger is 
played at full power. 

—C.G. 


THE BOSTON PHOENIX, PHOTOGRAPHY, OCTOBER 7, 1975 / PAGE TWENTY-SEVEN 


SX-70 models the Model 3 is 
equipped with a 10-shot “Flash 
Bar” and uses standard SX-70 
film packs that spit the self-de- 
veloping prints out almost as fast 
as the user can take them. Expo- 
sure is determined and set auto- 
matically. List price is $99.95, 
making it the first SX-70 to sell 
for under $100, albeit just barely. 


white or blue. Suggested list 
price is $21.95. 


The SX-70 Model 3. A lower- 
priced edition of the SX-70 with 
an austere black matte finish 
body. Focusing is set by a dis- 
tance scale and the camera is 
capable of focusing as close as 
10.4 in. Like the more expensive 


_ everything 
you need to 
make your own 
ao picture frame and 
AS SAVE MONEY 


7 Upland Road, Cambridge 


(just off Mass. Avenue, near Sears) 


354-9867 


Tues Wed Thurs 10—9 Fri Sat 10—6 


at an angle 60 degrees above the 
center axis of the strobe lens. 
This bounces direct light to the 
ceiling. The rest of the dome dif- 
fuses light toward the subject. 

Strobodomes designed for the 
handle-mount Strobonars are 
simple domes that spread the 
light in all directions in front of 
the unit’s lens to produce a 
bounce strobe effect. The Strob- 
odomes for handlemounts can be 
used in conjunction with an 
automatic exposure feature only 
with the “Strobo-eye” gadgets 
that mount on your camera, i.e. 
not with the 880 or 770 models 
with built-in sensors. 

Strobodomes for both shoe 
and handle-mount strobes are 
sold in sets of four — a “light 
white’’ requiring a one-stop 
exposure correction, a “heavy 
white”’ requiring a two-stop cor- 
rection, an “orange’’ to give 
warm color tones, and a “dark 
grey” to give minimum light re- 
quiring a three-stop correction. 
Each set sells for $12.95. 


From Ilford 


Ilfospeed Enlarging Paper. A 
mid-weight resin-coated enlarg- 
ing paper designed for use with 
Ilford’s rapid print-processing 
system. The paper is available in 
glossy, semi-matte and silk sur- 
faces and is contrast-graded zero 
through five. The manufacturer 


recommends it for use with its 
Ilfospeed Developer. 


From Hasselblad 


Magazine 100 and Magazine 80 
for Polaroid Film. For photog- 
raphers fortunate and wealthy 
enough to use a Hasselblad, that 
company has recently marketed 
two specialized film magazines 
designed for use with profes- 
sional Polaroid films. The Maga- 
zine 100 adapts a Hasselblad 
body to accept Polaroid Black 
and White Land Pack Film Type 
105, which will yield both a posi- 
tive print and a printable black 
and white negative. The Maga- 
zine 100 also takes Polacolor 
Film Type 108 and Black and 
White Land Pack Film Type 
107. 

Also available from Hassel- 
blad is the Magazine 80 for Pol- 


aroid Film, which will adapt a 
camera to accept Polaroid Black 
and White Type 87 and Polacol- 
or Film Type 88. The main pur- 
pose in using Polaroid film for 
commercial and studio photog- 


raphy is for on-the-spot check of 


lighting set-ups. 
From Polaroid 


The Zip. This is purely a snap- 
shot photographer’s product — 
ideal for children and grand- 
mothers. The Zip produces 3'%4 
in. by 3% in. color or black and 
white prints. The shutter-speed 
settings are set automatically by 
an electronic circuit in relation 
to a fixed aperture (f 8.8 for col- 
or, f 60 for black and white). The 
Zip uses Polaroid Type 87 black 
and white film or Type 88 Pola- 
color. The high-impact plastic 
body comes in a choice of red, 
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The ultimate 
electronic SLR 


e Shutter-preferred full automation 
with a wide range of shutter speeds © Over 40 lenses and 200 accessories 

© Unique electro-mechanical shutter ¢ Central area spot metering 

e Ultra sensitive and responsive © Shutter speeds to 1/2,000 second 
Silicon metering cell © Breech lock lens mount 

e Easy multi-exposure s ng ransport system 

All metering information shown 
inviewfinder 


Canon 


FREE! Skylight Filter 


_-with ad and purchase 
of any camera and lens combination 
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*Custom Photo Works 
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Our prices are guaranteed to be lower than any adver- 
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*Selective. central area spot meter- 
ing 
eAll metering information visible in 
finder 
eShutter speeds from 1-1/1.000 sec.. 
pius 
*Accepts Canon Auto Tuning (CAT) 
system for foolproof auto flash 
Breech tock lens mount 


sy, Canon 


@ Canon quality in an economical 
Price range 

Center-weighted through-the-liens w 
metering 

© Hot shoe for cordless flash 
photography 

e Accepts nearly 40 Canon FD and 
FL series lenses 

e Exclusive breech-lock lens mount 


"FREE! Skylight Filter 


With this ad and purchase 


of any camera and lens combination | 
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Store Hours 


Mon., Tues., Sat: 9:30-6:00! ' 
Wed., Thurs., Fri. 9:30-8:00 i 


Shop Around First — Then Buy} 
It At Our Hard-To-Beat Low & 
Prices! 


if you want more than you want 
to pay for... The Minolta SR-T 101. 


First compare the features, then check the price. You'll 
agree the Minolta SR-T 101 is a truly remarkable value in 
35mm single lens reflex cameras. 

@ Make all exposure settings as you sight 
through the viewfinder. 

@ Through-the-lens metering. 

@ Computer-designed = 
Minolta f/ 1.4 lens. 

e Accepts the complete 
Minolta lens and SR-T 
accessory system. 

Full two-year Minolta 

warranty. 

MINOLTA SR-T 101 WITH 

f/1.4 MINOLTA LENS— 


PRICED SO LOW ‘ 


That our Minolta Salesman said he would commit suicide if 
we printed it. : 


ask about our free photo we 


Pic&Disc 
27 Central Square 
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697-2229 
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UNDERGROUND 
WANTS YOU TO 
KNOW! 


Shopping at UNDERGROUND is an 
EDUCATION! We want to teach you how to 
use your photographic equipment. Our 
professional sales staff is always ready to 
answer your questions — and our in-store 
photo information library is always available 
for your reference. 


Durst 
F60 Enlar ger 


Makes 11 x 14 prints right on the ger 
Head swivels for mural size prints. Filter draw ~ 
for polycontrast or color filters. 


Includes 35mm & 21 sq. carriers " 


FOR 35mm 
& 2% SQ. NEGS 


and 50mm lens. 
RETAIL $129. 
UNDERGROUND 


$g9°° — 


Now IN Norwood! 858 PROVIDENCE CALL 769-0210 


| AND TRUE. 


“No.tInIts Class” $269.95 
Modern Photo 


UNDERGROUND 
PRICE 


(-} CHROMEGA 


The enlarger for the demanding color enthusiast. . 
with dichoic color filtration CP 0-170 readable to CC 
.01. 75 WATT QUARTZ HALOGEN LAMP. Rigid in- 


clined girder construction. 
COLOR 


Complete with power 
ENLARGER 


supply, lensboard and 
lamp. 


UNDERGROUND PRICE TWO- 
$ 50 LENS PKG. 
279 


UNDERGROUND WILL MEET 
BEAT ANY ADVERT 
ENGLAND. 


ONLY UNDERGROUND CAMERA GUARANTEES 
THESE CONSUMER BENEFITS: 


30 DAY SATISFACTION 
GUARANTEE 
e 


WIN-A-REFUND 
MONTHLY PHOTO CONTEST 
> 


QUANTITY DISCOUNTS 
ON FILM 


PLUS OUR OWN PROFESSIONALLY STAFFED SERVICE DEPT. * REFRIGERATED 


ENLARGING PAPER « IN-STORE PHOTO INFORMATION LIBRARY 


to a precise diffusion 


DIAL-IN FILTRATION 
CP 0-150 
200 WATT QUARTZ 
HALOGEN LAMP 
UNDERGROUND 


PRICE $4 5950 


OMEGA PRO-LAB 
B-66 ENLARGER 


ek Mt 
“Dust 
¢50mm Lens 
¢75mm Lens 
Neg. Carrier 
REG. 
$252.50 


RETAIL $220 


Neg. Carrier 
Condenser 


SALE 


*189°° 


OMEGA 


SIMTRON It 
COLOR ANALYZER 
A_PRECISION INTEGRATED 
READING TYPE SOLID STATE 
COLOR ANALYZER WITH SPOT 
READING FOR EXPOSURE 

DETERMINATION. 

FOR RETAIL 
COLOR 79.95 
NEGS., 

SLIDES 
OR B&W 


UNDERGROUND 


$429 


ENLARGER 
OUTFIT 

2-LENS PKG. 

FOR 35mm & 2% SQ. 
W/CARRIERS 
RETAIL 


GROUND 


MINOLTA 


CANON 
OLYMPUS 
BOLEX 
HASSELBLAD 
FUJICA 
KODAK 
KONICA 


MAMIYA 
BELL & HOWELL 


VIVITAR 
BUSHNELL | 
TAMRON 
BESELER 
DURST 
OMEGA 
SINAR 
AND MANY 
MORE! 


MAIL 
ORDERS 


BOSTON—KENMORE SQ 638 BEACON STREE 


School of Photography) 267-5336 
CAMBRIDGE HVD. SQ 38 BOYLSTON 


RTMOUTH ~ 317 STATE ROAD. (Across from the M Mé 


NO.D 


FALL 


OUR WIN-A-REFUND MONTHLY PHOTO CONTEST! 
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